YTBepKA€eH U BBEAEH B AiEeNCTBUE
MpuKkazom MuHUCTEpPCTBA CTPOUTENBLCTBA
N HKUINLWHO-KOMMYHA/IbHOIO X03AKNCTBa
Poccuiickoit deaepauymm

oT 3 aeKkabpa 2016 . N 881/np

CBO/, MPABU/

KOHCTPYKUUUN CTAJ/IbHbIE TOHKOCTEHHbBIE N3 XO/TOAHOIMHYTbIX
OLUMHKOBAHHbIX NPODUNEN U TOSPUPOBAHHbIX JINCTOB

NPABUNIA NPOEKTUPOBAHUA

Cold-formed thin-walled steel profile and galvanized
corrugated plate constructions. Design rules

Cn 260.1325800.2016

OKC91.080.10,
77.140.70

[aTta BBeaeHuA
4 nioHAa 2017 ropa

MNpeauncnosue
CseneHunA o cBofe nNpasun

1 WUCNONHWUTE/Ib - 3akpbiToe aKuuoHepHoe obuiectso "LleHTpanbHbiM opaeHa TpyaoBoro
KpacHoro  3HaMeHW  HAy4yHO-UCCNEAOBATENIbCKUA M MPOEKTHbIM  UMHCTUTYT  CTPOUTE/IbHbIX
METaNIOKOHCTPYKUM um. H.N. MenbHukosa" (3A0 "UHUUNCK nm. MenbHukoBa")

2 BHECEH TexHW4yecKnm KomuTeTom no ctaHgaptusaumm TK 465 "Ctpontensctso”

3 NOArOTOB/EH K YTBEPKAEHUIO [denapTameHTOM rpagoCTPOUTENbHON AeATEeNbHOCTU WU
apxuTeKTypbl MUHUCTEPCTBA CTPOUTENBLCTBA WU KUAULLHO-KOMMYHaNbHOTO X03AiCcTBAa Poccuintckolit
depepaunn (MuHcTpoii Poccum)

4 YTBEPXOEH npuvkazom MuWHMUCTEPCTBA CTPOUTENLCTBA M HKUANLLHO-KOMMYHA/IbHOFO X03ACTBa
Poccuiickoit depepaumm ot 3 aekabpsa 2016 r. N 881/np v BBeaeH B aelicteue ¢ 4 nioHa 2017 r.

5 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHMYECKOMY pPEeryampoBaHU0 MU
meTponoruu (PocctaHaapr)

6 BBEAEH BIMEPBbIE

B cnyyae nepecmoTpa (3ameHbl) MAM OTMEHbl HACTOALLErO CBOAA MPaBW/ COOTBETCTBYHOLLEE
yBegomneHne byaer onybaMKoBaHO B ycTaHOBAEHHOM mnopsake. CooTBeTcTBylOWAs MHpopmaLms,
yBeLOM/IEHWE U TEKCTbl PAa3MEeLLAOTCA TakKe B MHPOPMaUMOHHOM cucTeme obLLero nosb3oBaHMA - Ha
odunumnanbHom canTe paspabotumka (MuHcTpoit Poccumn) B cetn MHTepHeT.

BeeneHune

HactoAawwmi ceog npasua obecrneunBaeT cobnogeHne TpebosaHunin pegepanbHbix 3akoHoB: N 184-
®3 "O TexHuyeckom peryamposaHun", N 384-03 "TexHMYECKMI pernameHT o 6e30MacHOCTU 34aHUIN U
coopyxkeHun", N 123-03 "TexHnyecKnit pernameHT o TpeboBaHUAX NoXKapHOM 6esonacHocTn".

Hactoawmit ceoa npasma paspaboTtaH aBTopckum Konnektnsom 3A0 "UHUUMCK nm. MenbHukosa"

(kaHA. TexH. HayK, aou. H.U. MpecHAKOB, KaHA,. TexXH. HayK B.®. Benses, A-p TexH. Hayk B.M. FopuLKUiA,



KaHg. xum. Hayk I.B. OHocos, E.A. NMoHypoBa, C.U. Boukosa) npu yyactum AO "HUL, "Ctpoutenbcteo"” -
LUHUWNCK nm. B.A. KyuepeHKo (a-p TexH. Hayk, npod. .. Beaakos, A-p TeXH. HayK, npod. M.I. Epemees),
000 "TexcodT" (o-p TexH. HayK, npod. B.A. CemeHOB, KaHA. TexH. HayK 3.X. 3ebenbsaH), PI6OY BO
"Cne6AON" (r. OmcK) (a-p TexH. Hayk, npod. C.A. Makees), Pupma "YHUKOH" (r. KemepoBo) (KaHA. TEXH.
Hayk B.B. KaTtowwuH), OAO "uneukuit Trmnpomes" (C.A. degtoHuH).

1. O6nactb NpUMeHeHus

HacTtoAawwmin cBof, npaBwAa ycTaHaBAMBAET MNpaBWa NPOEKTUPOBAHWA M MeTOoAbl pacyeTa u
pPacnpoCTPaHAETCA Ha CTa/jibHble TOHKOCTEHHblE KOHCTPYKUMU W3 XOJIOAHOTHYTbIX OLMHKOBAHHbIX
npodpunen n roppupoBaHHbIX JNCTOB, IKCMAYaTUPYEMbIX NPU PACYETHOM TemnepaType He Bbllle NAHC
100 °C 1 He HMKe muHyc 55 °C.

Hactoawmin cBof, npaBma He pPacnpocTpPaHAETCA Ha KOHCTPYKUMU M3 XON0AHOPOPMOBAHHbLIX
npodwunen Kpyrnoro nam NPAMOYroabHOro 3aMKHYTOrO CEYEHUA.

2. HopmaTmBHbIe CCbINKK

B HacTosALLem cBOAE NpaBU UCMOJIb30BaHbl HOPMATUBHbIE CCbIJIKM Ha cieaytolme AOKYMEHTbI:

FOCT 9.401-91 EauHaa cuctema 3almTbl OT KOPPO3UM U cTapeHnA. MOKPbITUA NAaKOKPACOYHbIe.
Obwue TpeboBaHUSA U METOAbl YCKOPEHHbIX UCMbITAHUA HA CTOMKOCTb K BO34ENCTBUIO KNMMATUYECKUX
daKTopos

FOCT 4784-97 ANtoMUHWI U cNNaBbl antoMUHMEBble aepopmupyembie. MapKu

FOCT 10299-80 3aKknenKku ¢ NoAYKPYraoi ronoBKOM Knaccos TOYHOCTU B 1 C. TexHMYeCKMe ycnosus

FOCT 10300-80 3aKknenku c NoTaHOM ro/I0BKOM KnaccoB ToyHocTn B 1 C. TexHMYecKkune ycnosus

FOCT 10301-80 3aKknenku € MoAynoTamHOM roNOBKOW KaaccoB ToYHocTM B u C. TexHuueckue
ycnosums

FOCT 10618-80 BuHTbI camoHapesatlolwme Aaa MeTanna M nnactmaccbl. Obuwme TexHuyeckue
ycnoBus

FOCT 10619-80 BuHTbI camoHape3alowme C NOTaMHOM rONOBKOW AN METa//la U MAacTMacchl.
KoHCTpyKumMAa n pasmepbl

FOCT 14918-80 Cranb TOHKO/AWUCTOBAA OLMHKOBAHHasA C HENPEepPbIBHbIX JNHUA. TexHuyeckue
ycnoBus

FOCT 16523-97 MpoKaT TOHKONUCTOBOMN U3 YrNepoaAnCToin CTain KayecTBEHHOM U 0ObIKHOBEHHOIO
KayecTBa 0bLero HasHaYyeHUs. TexHUYecKne ycnoBuma

FOCT 21779-82 Cuctema obecrieyeHUA TOYHOCTU FEOMETPUYECKMX NAapPaMeTPOB B CTPOUTENbCTBE.
TexHonornyeckue AonNyckm

FOCT 21780-2006 Cuctema obecrneyeHma TOYHOCTU FTEOMETPUYECKUX NAaPaMETPOB B CTPOUTENbCTBE.
Pacuet TouHOCTH

FOCT 23118-2012 KOHCTpYKLMU CTaNbHble CTpouTenbHble. ObLiMe TeEXHUYECKUE YCN0BUS

FOCT 27772-2015 MpokaT AnsA CTPOUTENbHbIX CTafbHbIX KOHCTPYKUMA. Obline TexHudyeckue
ycnosums

FOCT 27751-2014 HapeHOCTb CTPOUTENbHbIX KOHCTPYKLMA M OCHOBaHWMM. OCHOBHbIE NONOXKEHUSA

TOCT P 52146-2003 [lpokaT TOHKO/IUCTOBOM XONOAHOKATaHblA W  XO/NO4HOKaTaHbIN
ropAYE€OLMHKOBAHHDBIM C NOJIMMEPHBIM NOKPbLITUEM C HEMPEPbIBHbIX IMHUIA. TEXHUYECKME YCNOBUA

FOCT P 52246-2004 MpoKaT MCTOBOM ropsAYe0oLMHKOBAHHbIN. TEXHUYECKNE YCOBUS

FOCT P MCO 7050-2012 BWHTbI camoHapesalowme C NoTaliHOW FONOBKOM M KpecToobpasHbim
wamuem

FOCT P UCO 8765-2013 BonTbl C LIECTUIPAHHOM FOJIOBKOM C MENIKMM Larom pesbbbl. Knaccobl
ToyHOCTM A n B

FOCT P MCO/M3K 12207-2010 WHdopmaumoHHaa TexHosorusa. CucTemMHasa M NporpammHas
WHXKeHepua. MNMpouecchl XXM3HEHHOTO LMKAA NPOrpamMMHbIX CPeacTs

FOCT P NICO/M3K 14764-2002 UHpopmaLmoHHan TexHosorns. ConpoBoXaeHWe NporpammHbIX
cpeacTs

CM 2.13130.2012 Cuctembl NpOTMBOMNOXKapHOM 3awwmTbl. ObecnevyeHne OorHeCTOMKOCTM 0OBEKTOB



3aWmThbI

CM 16.13330.2011 "CHwuM 11-23-81* CtanbHble KOHCTPYKUMK" (C usmeHeHnem N 1)

CM 20.13330.2011 "CHu1N 2.01.07-85* Harpy3ku u Bo3aelictema”

CM 28.13330.2012 "CHuMN 2.03.11-85 3awmTta CTPOUTENbHbIX KOHCTPYKUMIA OT Kopposun" (c
nsmeHenmem N 1)

CMN 70.13330.2012 "CHwuN 3.03.01-87 Hecywue v orpaxkgatoLme KOHCTpyKLmn"

CM 131.13330.2012 "CHuN 23-01-99* CtpouTtenbHas knumatonoruns" (c usmeHenHnem N 2)

MpumedaHne - MpW NOMb30BAaHUMM HACTOALWLMM CBOAOM NPaBWUA LienecoobpasHo NpoBepuTb
OEWUCTBME CCbIIOYHBIX AOKYMEHTOB B WHPOPMAUMOHHOW cucTeme ob6wero nosb3oBaHMA - Ha
odurumManbHOM caiiTe deaepanbHOro opraHa UCMNONHUTENIbHOW BacTu B chepe cTaHAapTU3aLmMu B CETU
UNHTepHET Uan no exerogHomy nHGopmMmaLunMoHHOMY yKasaTento "HaunoHanbHble cTaHAapTbl", KOTOPbI
onyb6/AMKoOBaH MO COCTOAHMIO Ha 1 AHBapA TeEKyWero roda, W Mo BbIMYCKaM eXemecAYHOoro
nHpopmauUOoHHOrOo yKasaTena "HaumoHanbHble CTaHAAPTbI" 32 TEKYLWNI roa. Ecnm 3ameHeH ccbl/IoYHbIN
JOKYMEHT, Ha KOTOPbI AlaHa HeAaTUPOBaHHaA CCbINIKA, TO PEKOMEHAYETCA UCMNOJ/1b30BaTh AEUCTBYIOLLYIO
BEPCUIO 3TOr0 AOKYMEHTa C YY4ETOM BCEX BHECEHHbIX B AaHHYIO BEpPCUMI0 M3MeHeHuin. Ecin 3ameHeH
CCbINOYHbIN JOKYMEHT, Ha KOTOPbIN [AaHa AaTUpOoBaHHas CCblKa, TO PEKOMEHAYeTCcA MCMo/ib30BaTb
BEPCUIO 3TOMO [OKYMEHTa C YKa3aHHbIM Bblille roAomM yTBep)KaeHusa (npuHatua). Ecam nocne
YTBEP}KAEHMUA HACTOALLEro CBOAA MPaBMA B CCbIIOYHbIA AOKYMEHT, Ha KOTOPbIM AaHa AaTUPOBaHHasA
CCblNKa, BHECEHO M3MEHEeHMe, 3aTparmBatolliee NooXKeHne, Ha KOTOPOoe [laHa CCbl/IKa, TO 3TO NOJIOMKEeHUe
pekomeHayeTca NpMMeHATb 6e3 yyeTa AaHHOro M3MeHeHUA. ECan CCbiNoYHbIN AOKYMEHT oTMeHeH 6e3
3ameHbl, TO MONOXKEHME, B KOTOPOM JaHa CCblIKa Ha Hero, PeKoOMeHAyeTca NPUMEHATb B 4YacTu, He
3aTparusatollein 3Ty ccbiaky. CBedeHMa o AeNCTBMM CBOAOB MpasBua LenecoobpasHo NpoBepuTb B
denepanbHom MHPopmaunoHHoM GoHae CTaHaapTOoB.

3. TepMUHbI 1 onpegeneHus

B HacTOAWem cBoge nNpaBuMA MNPUMEHEHbl Cleaylolwue TepMWHbl C COOTBETCTBYIOLLMMMU
onpegeneHnaAMu:

3.1 ponroBeyHocTb: CNOCOOHOCTb CTPOUTE/IbHOM KOHCTPYKLUMW WU COOPYMKEHUSA COXPaHATb
du3nyeckme M IKCNAyaTaUMOHHble CBOMCTBA, YCTaHAB/AMBaemMble MNpPU  MNPOEKTUPOBAHUN U
obecneunBatowme ero 6e3aBapuitHYIO 3KCNAyaTaUMIO B TEYEHME PACYETHOrO CPOKa CAyXO6bl npu
Haga/exalem TEXHUYECKOM 0BCYKNBAHUMN.

3.2 3aKkpenneHune: 3aKkpensieHe 31eMeHTA UM ero YacCTW OT IMHEMHbIX MU YTI0BbIX MepeMeLLEHN
nnun pedbopmaumii OT KPyYeHMA UAK AeNNAHALUN CEYEHUSA, KOTOPOE NOBbIWAET YCTOMYMBOCTb aHAIOTMYHO
YKEeCTKoM onope.

3.3 KacceTHbii npodunb: [MpoduanpoBaHHbIM AUCT C BONbWIMMM  KpaeBbiMK OTrMbamu,
npeaHasHayeHHbIMU ANA coeguMHeHua npoduaein mexay coboin, GopmupyloLMMM OMNOPHble pebpa
BAO/Nb Mpo/ieTa U NOALEPKMBAOWMMMN MPOMEKYTOUHbIE pebpa, pPacnosioXKeHHble B HAMpaB/eHWUM,
nepneHaANKYNAPHOM NponeTy.

3.4 mexaHu4ecKas 6esonacHocTb: COCTOsHME 34aHUI U COOPYKEHUI C TPUMEHEHUEM KOHCTPYKLNIA
M3 CTa/ibHbIX TOHKOCTEHHbIX MPOGUNEN, @ TAKMKE CUCTEM MHMKEHEPHO-TEXHMYECKOro obecneyeHus,
KOTOpOe XapaKTepu3yeTcA BO3MOMKHOCTbIO NpefoTBpalLeHMA Bpeaa KU3HU WKW 340POBbI0 Ye/I0BEKa],
ywepba MMYLLECTBY M OKpYXKatoLLel cpesie BCAeACTBUE PAa3pyLUEHMA AN NOTEPU YCTONYMBOCTU 34aHUN,
COOPYKEHUM UM UX YaCTEN.

3.5 HagexHocTb: CNOCOBHOCTb CTPOUTE/NbHBIX KOHCTPYKUMI BbINOAHATL 3afaHHble QYHKUUKU C
TpebyeMbIM KauecTBOM B TEYEHUE NPeayCMOTPEHHOTO NepMoaa aKCnayaTaLmu.

3.6 HOMWHANbHAA TONLWMHA: YCTaHaBAMBaEManA CpeaHAA TONLWMHA, BKAOYAOLWAn B ceba TONLWNHY
CN0eB LMHKOBOIO U APYrMX MEeTaIMY4eCcKMX NOKPbITUIN Noc/ae NPOKATKM U onpesensaeman NoCTaBLUMKOM
cTanu.

MpumeyaHue - He BKAtoYaeT B ceba TONLLMHY OpraHUYECKUX MOKPbLITUIA.

3.7 onopa: ¥Y3en KOHCTPYKLMK, Yepes KOTOPbIA 31eMeHT cnocobeH nepeaasaTb CUAbl UM MOMEHTbI
Ha GYHAAMEHT AN APYTON 3IN1eMEHT KOHCTPYKLUMK.
3.8 oTHOoCUTeIbHAA TMBKOCTb: HopmnpoBaHHOe 6e3pa3mepHoe 3HaYeHne rMbKoCTHU.



3.9 noxkapHaa 6e3sonacHocTb: COCTOAHWME 34aHUIN U COOPYKEHWUIN, A TAKMKE CUCTEM WHMKEHEPHO-
TEXHMYECKOro obecneyeHnsn, KOTOPOE XapaKTepM3yeTCs BO3MOMKHOCTbIO MpenoTBpalLeHns noxapa M
BPEAHOro BO34ENCTBMA Ha NOAEN, MMYLLLECTBO M OKPY*KaoLLYO cpeay ero (moxapa) onacHbix GaKTopos.

3.10 pacyeTHana TonwWwmHa: To/LWMHA CTabHOIO INCTA, UCMONIb3yeman B pacyeTe.

3.11 cucTtema aBTOMATM3UMPOBAHHOMO MPOEKTUPOBaHMA: CucTeMa, 06beauHAOWAA TEXHUYECKME
cpeacTBa, MaTemaTMyeckoe M NporpaMmmHoe obecneyeHune, NapaMeTpbl U XapaKTEePUCTUKU KOTOPbIX
BbIOMPAIOT C MaKCMManbHbIM Yy4eTOM OCOOEHHOCTElM 33afay WMHMKEHEPHOro MPOEKTUPOBAHMUA U
KOHCTPYMPOBAHMUA.

3.12 ToNWwMHa cTanbHOro AnMcrTa: HoMMHanbHaA TOALMHA CTasbHOrO AUCTa 6e3 yyeTa TOALWMHBI
CNOEB LMHKOBOIO U APYIrMX METaNNINYECKUX NOKPbLITUN.

3.13 TOHKONNCTOBOM NpPOKAT: MNpoKaT ToNWNHON meHee 4 mm, wunpuHon 500 mm 1 6onee.

3.14 yacTMYHOe 3aKpenneHue: 3aKpenieHne 3/IeMeHTa UAM ero YacTu OT JIMHEMHbIX U YrI0BbIX
nepemeleHnii nan pgedbopmaumini OT KpPyyeHMAa MWAM OenaHaUMKM CeYEHMUA, KOTOPOE aHaNOrMyHo
ynpyronogaTt/iMBoi onope NoBbiWaeT yCTOMYMBOCTb, HO B MEHbLUEN CTENEHU, YEM XKECTKOE 3aKpenieHme.

3.15 addekt anadparmbl: Pabota npoduanMpoBaHHOro AMCTa Ha CABUT B CBOEM MJIOCKOCTU
B/IMAIOLLLAA HA KECTKOCTb, MPOCTPAHCTBEHHYIO HEM3MEHAEMOCTb M NMPOYHOCTb KapKaca.

3.16 addeKkTMBHaA wWupuHa: [aowWaab CeYeHun, LWMPUHA WU TOALWMHA CEYEHUA 3JIEMEHT],
YMEHbLUEHHAA BCAeACTBME NOTEPUM YCTOMYMBOCTM OT [AEUCTBMA HOPMAbHbIX WMAW  KacaTeNbHbIX
HanNpPAXXeHWN NN OT NX COBMECTHOIO AEeNCTBUA.

4. OCcHOBHble 0603HaYeHUA

B HacToAwem cBoAe NpaBua NPUMEHEHbI cneayloLuLmne OCHOBHbIE 0603HaveHus:

Aef - 3ddeKTMBHaAA Naowanb NONEpPeyYHOro cevyeHus;

Ag - naowagb ceyeHus 6pyTTo;

Agn - NAOWaAb CEYEHUs HETTO C y4EeTOM OC/labneHunii Ag;

E - MOAy/b YyNpyroctu;

G - MOAynNb CABUra;

K - JINHENHas XeCTKOCTb yNpyrou ceAsu;

Ler - addeKTUBHAA ANIMHA ANA pacyeTa Ha NoMepeYHble CUAbl;

M - MOMEHT, U3rnbatoLmnii MOMEHT;

AM - AONOJIHUTE/NbHbLIN N3rMbatoWMin MOMEHT B CTEP)KHE OT CMELLEHMA LEeHTPa TAXKECTU

ceyeHunAa nNnpun BblIKNKOYEHUN YAaCTU CHKATbIX 9/1IEMEHTOB Ce4YEeHUA;

N - MpoAJOoNbHAA CUNa;

P "~ pacyeTHas Harpyska, onpegensemas no popmyne P = Vs ~F;;

P, - HOpMATUBHaA HarpyskKa, onpegensaemasn no npasmnam Cr 20.13330 n CIM 16.13330;
Q - MonepeyHas cuna, cuna caBura;

Quw - ronepeyvyHas cuna, BOCNPUHMMAEMana CTEHKOM;

Rs - pacyeTHOE CONPOTUBNEHUE CTA/IN COBUTY;

Ry - pacyeTHOe COMPOTMBAEHME CTAaNN PACTAMNKEHMIO, CXHATUIO, U3rMBY NO BPEeMeHHOMY



CONpoTUBAEHMNIO,

Run - BpemeHHOe conpoTuBaeHune Ctaanm, paBHoe 3Ha4YEHUIO npeaesia TeKy4yectm O-g no

rocygapCTBeHHbIM CTaHAAPTAaM U TEXHUNYECKUM YCNOBUAM Ha CTallb;

Ry - pacyeTHOe COMPOTMBAEHME CTa/IM PACTANKEHMIO, CXKaATUIO, U3rMby no npeaeny
TeKy4ecTtu;
Ryn ©  npepaen TEKy4eCTu CTanW, paBHbI 3HAYEHMIO Npejena TekydecTn O, Mo

rocygapCTBeHHbIM CTaHAAPTAM U TEXHUYECKUM YCNOBUAM Ha CTallb;

S - HaumeHblWas (npeaenbHasn) Hecywasa cNnocobHOCTb KOHCTPYKTUBHOTO 3/IEMEHTa,
3aBUCALLAA OT NPOYHOCTM MaTepuana, pa3smepoB NONEepPeYHOro Ce4eHns 1 ycaoBuiA ero
paboTbi;

Wes - MOMEeHT conpoTtusneHnsa 3¢GeKTUBHOIO YNpPyroro ceveHus;

a - AJIVHA NAACTUHbI MEXAY 3/IEMEHTAMMU KECTKOCTU UK 6e3 Hux;

b - WUMPWHA NNACTUHbBI MEXAY 3/IeMEHTAMM KECTKOCTU UK 6e3 Hux;

bes - pacyeTHan (addeKTnBHaA) WIMPUHA CXKATOM NOJKMU, CTEHKM, NOACA;

f - nporunb (BbirnMb) nnmn nepemeLleHne 31eMeHTa KOHCTPYKLUWK;

fu - npegenbHbllii Npormb (BbirMb) an nepemelleHne aneMmeHTa KOHCTPYKLUMUK;

hw - BbICOTa CTEHKM MeXay NoAcamu;

r - paaunyc;

t - pacyeTHas TO/LMHA CTa/NbHOTO NCTa, 6e3 yyeTa MeTaNNIMYEeCKUX U OpraHUYeCcKux
NOKPbITUN;

teor - HOMWHANbHAA TONLWMHA ANCTa He3 yyeTa ULMHKOBOIO U APYrMX METANIUYECKUX
NOKpPbITUN;

thom - HOMMWHA/bHaA TO/LWMHA JINCTA NOCAE XON04HOTO GOPMOBaHMSA, BKOYAs LUHKOBbIE U

Apyrue mMeTanMyeckme NoKpbITUA, HO 6e3 yueTa opraHUYecKUX NOKPbITUIA;

tw - TOJILLMHA CTEHKY;

ﬁ - KoadpuumeHT adpPeKTUBHOM LWNPUHBI ANA CABUTA B yNPYron ctaguu;
7. - KoadPpuumeHT ycnosua paboTsi;

Y, - KoadPUUMEHT HAAZEKHOCTM MO HarpysKe;

7, - KoadPUUMEHT HaAZEeXKHOCTM NO MaTepuany;

7, - Ko3apPUUMEHT HaAEKHOCTM NO OTBETCTBEHHOCTY.

MpumeyaHne - MMHMMaNbHble 3HaYeHUs KoapduumeHTa yKasaHbl B [1] n TOCT 27751;

o - MaKcuMmasbHOe nepemelleHne KOHCTPYKTUBHOIO 3/1eMEHTa B YCNOBMAX HOPMasibHOM
aKcnayatauum (oT HOPMaTUBHbIX 3HaYeHUI BO3AENCTBUN);



& - pedopmaums;

2 - YyCnoBHaA I'M6I-(OCTb;

'y - KO3pPULMEHT peayKumn, 3aBUCALLMIA OT FPAaHUYHBIX YCI0BUIA NAACTUHDBI U ee
HanpsAKeHHOro COCTOAHMS;

o - ynpyroe KpuUTMYeckoe HanpsxeHue NoTepun yCToMYmMBOCTH;
Ccr

@ - KO3pPULMEHT YCTOMYMBOCTM NPU LLEHTPAIbHOM CXKaTWM, BHELLEHTPEHHOM CKaTuK

nMbo cxKaTUmM € n3rnbom ((0 —>Q, ) , 6aN0YHbIV KO3PPULMEHT YCTONYMBOCTU NpU

nsrnbe ((p - (Db), NP PacTAXKeHUN (¢ = 1) .

5. O6wwme nonoxKeHus

5.1. OcHoBHble TPebOoBaHUA K KOHCTPYKLMAM

5.1.1 MNpu NPOEKTUPOBAHUM KOHCTPYKLMA W3 CTaNbHbIX TOHKOCTEHHbIX npodwunein cnepyet
cobnoaath TpeboBaHuA FOCT 27751 n CM 16.13330.2011 (pa3aen 4.1).

5.1.2 3awmTa KOHCTPYKLMIN OT BO3AENCTBUA OrHA Ans obecneyvyeHMa noXKapHoi 6e3onacHoCTU U
OFHECTOMKOCTU CTPOMUTENbHbBIX KOHCTPYKUMIA MpW  NPOEKTUPOBAHUM W3  CTASIbHbIX TOHKOCTEHHbIX
npodunen gonxKHa O6bITb B COOTBETCTBUM C TpeboBaHuamu C 2.13130.

5.2. OcHOBHble pacyeTHble TpeboBaHMUsA

5.2.1 Mpwn pacyeTe KOHCTPYKUWMA M3 CTaNbHbIX TOHKOCTEHHbIX Npodunel cneayer cobaogatb
TpeboBaHus, nanoxeHHble B CMN 16.13330.2011 (pasgen 4.2, nyHKTbl 4.2.1 - 4.2.6).

5.2.2 Mpu HeobXogMMOCTM [OMyCKAeTcA MNOATBEPXKAATb pPaACYeTbl 3IKCMEPUMEHTANbHbIMM
nccnefoBaHNAMM.

5.2.3 dnemeHTbl KOHCTPYKLMI, pacCMaTpUBaeMble B HAaCTOALLEM CBOAE MPaBu/, OTHOCATCA K 4-my
Knaccy HanpseHHo-aedopmunposaHHoro coctoaHma (HOC), B KOTOpbIX NOTEPA MECTHOW YCTOMYNBOCTM
HacTynaeT A0 AOCTUNXKEHMUA Npeaena TEKYYecTM B 04HON nam 6oee 30Hax NONepPeYHOro cevyeHus.

MpumeyaHve - Ona onpepeneHus Hecyllel CNOCOBHOCTU NpU CHUXeHWUWU paboTocnocobHocTU
CYKaTbIX 31EMEHTOB OT NOTEPU MECTHOM YCTOMUYMBOCTU UCMOAb3YeTCA 3GDEKTUBHAA WMPUHA (CM. 7.2).

5.3. YyeT KoapPMLMEHTOB HALEKHOCTM MO Harpy3Kam 1M CONPOTUBAEHUIO MaTepmMana
5.3.1 Mpwn pacyeTe KOHCTPYKUMIA U COEANHEHWUI U3 CTaNbHbIX TOHKOCTEHHbIX Npodunei cnepyet

YYUTbIBaTb KOIPOUUMEHTbI HAAEKHOCTU MO HarpysKam Yy v matepuany 7, , a Takxe KO3pdMUMEHTbI
ycnosuit pabotbl ¥, U KO3IOPUUMEHT HAAEKHOCTM NO OTBETCTBEHHOCTUM COOPYXKEeHUA (31emeHTa

coopyeHusa) ¥, .
5.3.2 insa obecneyeHns HaAEeXKHOCTU HECYLLMX KOHCTPYKLNIA cneayeT NCnonb3oBaTb HOPMATUBHbIE

W pacyeTHble 3HAYEHWA HArpy30K 1 conpoTueaeHns. KosgpduumeHTbl HafeKHOCTU NO Harpy3kam ', u

maTepuany ¥, npeactaBnaloT cO60M OTHOLWEHUA:
y,=PIP, 7,=R,/R, (51)

rae P, u R, - HOpMaTMBHAA Harpyska M HOpmaTMBHOe conpoTusneHue, onpeaenaembie no NOCT
27751, TOCT 14918, NOCT 16523, CI1 20.13330, CI1 16.13330;

P, R - pacyeTHas HarpysKka 1 pacyeTHoe CONpoTUBAEHMNE, NpeacTaBasAoWwmne cO60M MaKCUMaNbHYHO
Harpysky 1 MMHMMAJIbHOE COMPOTUBIEHUE (B CTaTUCTUYECKU-BEPOSITHOCTHOM CMbIC/IE) 3@ CPOK CAYXKObI
COOpYyXKeHus.

5.3.3 [onyckaeTcs UCNO/ib30BaTb B pacyeTax M3MEHUYMBOCTb MEXaHMYECKMUX CBOMCTB CTasu Mo



CEeYEHUIO THYTbIX I'IpOd)M/'IEVI, NOMlyYeHHble HA OCHOBAHUW 3KCNEepUMEHTaNIbHbIX AaHHbIX. [1o ceyeHuUto
rHYTOro I'IpOd)MI'IFl cneayetr BbiaenATb TP 30HbI YNPOYHEHUA: MECTa I'M6a,' NIOCKNe Yy4yacCTtKku,
npunerarowme K mMmectam rmba u cpefHue 30Hbl MAOCKUX Y4acTKOB. HOpmaTMBHble W pacyeTHble

COMPOTUB/IEHUSA, @ TaK¥Ke KOIPPULIMEHTBI )/, A/A 3TUX 30H HEOBXOAMMO onpeAenaTs U 060CHOBbLIBATL

CTAaTUCTMYECKOM 0OpaboTKOM C  UCMOb30BaHMEM  pacnpefeneHUi  MUHUMAJbHbBIX — 3HAYEeHWUI
MeXaHMYeCKNX CBOMCTB.

5.4. Y4yeT HasHauYeHUs N YC0BUIA paboTbl KOHCTPYKLUIA

5.4.1 Ona yyeta ocobeHHocTel pPaboTbl KOHCTPYKTMBHOIMO 3/eMeHTa (gMHaMMKa, YyCTanocTb,
UcKaxeHne GopMbl CE4EHMA NOA, HArpy3KOoM, HU3KME TEMNEPATYPbI, BO3MOXKHOCTb NOTEPU YCTONYMBOCTH)

NPUMeHAIOT KO3GPMLMEHT yc108uA paboTbl ¥, , HAa KOTOPbIN YMHOXaeTCA HOPMaTUBHOE CONPOTUBNEHME.

3HayeHMe paHHoro KoadduumeHta onpegenatoT no NOCT 27751, CM 16.13330 M B COOTBETCTBUM C
Tabnunuen 5.1.

Tabnnuya 5.1

Koaddpuument

dNeMeHT KOHCTPYKL MM
ycnosua pabotbl Y,

1 Basiku, NPOroHbI U3 OAMHOYHBIX THYTbIX Npodunet C-, Z- u
Y —00pa3HbIX ceyeHuii 0,95

2 KONOHHbI 1 CTOWKM M3 cnapeHHbIx npoduneit C-n X — 06paBHHX
ceyeHui 0,95

3 C:kaTble M BHELEHTPEHHO CXaTble KONOHHbI U CTOMKKU N3 CMapeHHbIX
wBennepos 0,80

4 PacTsHyTble 3N1eMeHTbI (3aTAXKKM, TATU, OTTAXKKN U NOABECKKU) Npu
pacyeTe Ha NPOYHOCTb N0 HEeOCNabaeHHOMY CeYEeHUO 0,90

5 CkaTtble anemeHTbl pepm M3 cnapeHHbix npodunein C- n
> —00pa3HBIX ceueHuit 0,90

6 MporoHbl HECUMMETPUYHOTO CeYeHUA 0,90

7 C:KaTble TaBPOBblE 3/IEMEHTbI peLleTyaTbiX KOHCTPYKLMN U3 CNapeHHbIX
YrO/IKOB C HEOKANMIEHHBIMM NOJIKAMM NMPU PacyeTe Ha YCTOMUYNMBOCTb 0,75

8 CxKaTble 3/1eMEHTbI U3 OAMHOYHbIX YFONIKOB C HEOKaMMIEHHbIMM
NnoaKamm 0,7

9 KpenneHue cBA3el, pacCNoOpPOK, KECTKUX HACTUI0B, NNAHOK,
PacKpennsatoWwmx cKaTble NoaAca CTEPKHEN N BHELLEHTPEHHO CXKaTble
CTEP’KHU M3 NNOCKOCTU AENCTBUA MOMEHTA 0,85

10 YcTOMUYMBOCTb HENOAKPENNEHHOM CTEHKM 6ANIOK U NPOroHOB OT
BO34EeNCTBMA ONOPHON peakumm UAN MECTHOM HarpysKu, NPUAOKEHHbIX K
noscam 0,85

11 CoeauHeHus, paboTaloLLme Ha Cpes, Ha BbITAXKHbIX 3aKAenkKax,
CaMoOHapes3atlolWmx BMHTax 1 arobenax:

- CMATUE IcTa ToNlwmnHOM Ao 0,7 MM BKAOY. 0,8




- CMSITUE JINCTa TONLWMHOM A0 2,0 MM BK/HOM. 0,85
- OTPbIB /IUCTa BOKPYT FOJIOBKM AU Npecc-Luanbbl 1,05

- BbIpbIB BUHTA M3 INCTAa OCHOBAHMA 1,05

Mpumeuanue - Kosbppuumentol 7, < ls pacyeTax He cneayeT YYUTbIBaTb COBMECTHO.

5.4.2 [na ydyeTa OTBETCTBEHHOCTU COOPY)KAEMOro 0O6BbEKTa, B TOM 4uUC/le C MPUMEHEHMEM
KOHCTPYKLUMN M3 CTasibHbIX TOHKOCTEHHbIX MNpodunen, UCnosb3yloT Ko3GOUUMEHT HaAZEKHOCTU MO

OTBETCTBEHHOCTU 7/n' MWUHUMaNbHblE 3HA4Ye€eHUA KOTOPOro B OTHOLWEHWU 3,D,aHMl7I n COODY)KEHVM

NOBbILWEHHOro, HOPMaJIbHOrO M MOHWUXEHHOro YPOBHEN OTBETCTBEHHOCTM YKa3aHbl B FTOCT 27751.

5.4.3 YpoBeHb OTBETCTBEHHOCTW 34aHUN W COOPYMKEHWI, a TaKKe 3HayeHuAa KoadpduuMeHTa
HaAeXHOCTU NO OTBETCTBEHHOCTWN YCTaHABAMBAKOTCA reHepasibHbIM MPOEKTUPOBLLUKOM MO COr/IaCOBaHUIO
C 3aKa34MKOM B 3aZlaHNM HA NPOEKTUPOBAHNE, HO HE HUXKe 3HauYeHWni, npmBeaeHHbIx B TOCT 27751-2014
(tabnuua 2).

5.4.4 Ona pa3nunyHbiX KOHCTPYKTUBHbIX 3/1€EMEHTOB COOPYXKEHWIN [AO0MNyCKAaeTcA yCTaHaB/AMBATbL
pa3nnyHble YPOBHM OTBETCTBEHHOCTM M HAa3HAYaTb PA3/IMYHbIE 3HAYEHUNA KO3IPDULMEHTA HALEKHOCTHM NO
OTBETCTBEHHOCTU.

5.4.5 3HayeHMA Y, ANA KOHCTPYKUMIA M3 ropAyekaTaHOro MNpokaTa W THyTbIX npoduneit c

KoaddnuneHToM peayKummn O = 1,O cnegyet npuHMmaTb no CrN 16.13330.2011 (tTabauua 1).

5.5. YuyeT HauyanbHbIX HECOBEPLUEHCTB 3/1IEMEHTOB HECYLLLErO KapKaca

5.5.1 B npoeKkTe He0bXoAMMO YKa3aTb KNacC TOYHOCTM KOHCTPYKLIMIA MO U3rOTOBAEHWIO, KOTOPbIM
6yaeT ABNATbCA OAHUM M3 UCXOAHbIX AaHHbIX NPU pa3paboTKe TEXHONOMNI U3roTOBNEHUA U MOHTa)Ka
KOHCTPYKLUMA. B 3aBMCMMOCTM OT Knacca TOMHOCTM M HOMWHANBHOIO padmepa KOHCTpykuum no FOCT
23118-2012 (1abnuua b.1, npunosxkeHne B) BbIGMPAOT 3HAYEHME MaKCMMasIbHOrO HayajbHOro
NUCKPUB/IEHWNA KOHCTPYKLINM.

5.5.2 MecTHble U3rMbHbIE OTKNIOHEHMA 3/1IEMEHTOB y4YTeHbl B popmMynax onpeseneHus Hecyluen
CNOCOBHOCTN 3/IEMEHTOB MO  YCTOMYMBOCTU. OTHOCUTENIbHbIE HaAYa/ibHble MECTHble W3rMbHble
HecoBepLUEHCTBA 3/1IeMEHTOB MPU NIOCKOM popme NoTepu YCTOMUNBOCTH eo/L NpuBeaeHbl B Tabanue 5.2.

Tabnnua 5.2

PacyeTHble OTHOCUTE/IbHbIE 3HAYEHWA HaYaIbHOrO MECTHOIO
n3rnbHOro HecoBepLIeHCTBa eo/L

MpuHATbIE NpeaenbHble 3HaYeHUA MecTHbIX n3rnbos no Crll
CooTHolweHMe npu 16.13330.2011 (Tabavnua A.1)
ynpyrom pacyeTe

a b c

eo/L 1/300 1/250 1/200

5.6. OCHOBHble NONOXKEHUA U TPEOOBAHMA K KOHCTPYKLUMUAM

5.6.1 Hecyw,aa cnocobHOCTb M KeCTKOCTb KOHCTPYKLUMIN A0NKHbI 6bITb 06ecneyeHbl B COOTBETCTBUM
¢ CN 70.13330, yCTaHOB/IEHHbIM K FEOMETPUUYECKMM MapameTpam KOHCTPYKUWUMN, KOHCTPYKTUBHbIM
3NemMeHTaMm, CBAapHbIM, BONTOBLIM U APYIMM COEAMHEHUAM, a TaKXKe, NPpU HEOBXOAMMOCTH, K APYrUM
3NEeMEHTaM M AeTaNAM KOHCTPYKLMIA B 3aBUCMMOCTU OT XapaKTepa 1 ycnoBuii ux paboTol.

5.6.2 PacyeT TOYHOCTU TEOMETPUYECKUX MNAPaMeTPOB 34aHWUN, COOPYKEHUA WU WUX INEMEHTOB
BbinosiHAT no [OCT 21780 npu pa3paboTke paboyelt AOKYMEHTauuuM U MnpaBu/l NPOU3BOACTBA
CTpouTenbHbIX paboT.

5.6.3 lpoekTHble peweHUsa no obecneyeHUto MNOJHON COBMPAEMOCTM KOHCTPYKLMIA LAOKHbI



ONMPaATbCA HA [JaHHble pacyeTa TOYHOCTM TEeOMETPUYECKUX MapameTpoB. [ONyckM Ha TOYHOCTb
TEeXHOMOrMYeckmx npoueccos npueeaeHbl B FTOCT 21779 u BbibMpaloTCcA NpUM NPOEKTUPOBAHUKU Ha
OCHOBAHMM pacyeTa TOYHOCTH.

5.6.4 TpepenbHble OTKAOHEHWUA TEOMETPUYECKMX MNApPamMeTpPoB KOHCTPYKUMI (3nemeHToB
KOHCTPYKLUMIA, M3aenuii, cbopoUHbIX eamHUL,) AOMKHbI ObiTb yKasaHbl B paboyelt AOKyMeHTauuu, B
CTaHOAPTaX WAM TEXHUYECKMX YCNOBUAX Ha KOHCTPYKLMM KOHKPETHOro BWAA B COOTBETCTBUM C
TpebyeMbIM1  3KCMAYATALUMOHHBIMW CBOMCTBAMM B PEaAsibHbIX TEXHO/IOTMYECKMX YCAOBUAX NpU
HaMMeHbLUKMX 3aTpaTax.

5.6.5 Hapsgy ¢ npMmeHeHMemM XOJI0AHOTHYTbIX OUMHKOBAHHbLIX Npoduaei, B KapKacax MOXKHO
NPUMEHATb FropAYeKaTaHble N COCTaBHbIE CBAPHbIE 3/1EMEHTbI.

5.7. ®Dopmbl NoNepeyHbIX CE4EHWN I 31EMEHTOB KOHCTPYKLMI U3 CTasIbHbIX TOHKOCTEHHbIX Npoduneit

5.7.1 ®opmbl CeYEHUM TOHKOCTEHHbIX THYTbIX npoduaeit 3aBucAT oOT TpeboBaHMit
NPOEKTUPOBLLUKOB, HO OrPaHNYEHbl TEXHOJIOTMYECKMMM BO3MOMKHOCTAMM 3aBOA0B-U3rotosutenei. MNpu
NPOEKTUPOBaHMM HEOBXOAMMO Y4YUTbIBAaTb CTOMMOCTb XOJIOOHOMHYTbIX OLMHKOBAaHHbIX Npodunen,
KOTOpas OT/IMYaeTcs OT CTOMMOCTM ropsiyekaTaHoro npokarta. Ha pucyHKe 5.1 npusegeHbl npumepsl
TUMWYHBIX MOMNEpPeYHbIX CEeYEeHUN THYTbiIX npoduaeit oTBevatowmx TpeboBaHMAM HaCTOALWEro CBoOAa

npasua.
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PucyHok 5.1 - TunnuHbie Gopmbl HecyLmx npoduaen n cocTaBHbIX
CeYEeHUM 3/1eEMEHTOB KOHCTPYKLMI U3 CTa/IbHbIX TOHKOCTEHHbIX,

XONI0AHOMHYTbIX Npodunen

B pegkux caydasx Moryt 6biTb MCMO/b30BaHbl NPOPUAM OTKPLITOFO M 3aMKHYTOTO CEYEHWN,
npeacTaBiAeHHble Ha PUCYHKe 5.2.
I |
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PUcyHOK 5.2 - OTKpbITblE U 3aMKHYTbIE CEYEHWNSA 3/1EMEHTOB
KOHCTPYKLMI U3 CTa/IbHbIX TOHKOCTEHHbIX, XONO0AHOTHYTbIX Npodunen

[na orpa)Kaatoowmx KOHCTPYKLMIA M HACTUNOB MCNOAb3YOTCA Npoduan, npeactaBieHHble Ha
pucyHKe 5.3.



PucyHOK 5.3 - dopmbl ceyeHnit NpodUANPOBaHHbIX INCTOB
M KacCeTHbIX Npodunel

5.7.2 TMnacTMH4YaTble 3n1emeHTbl npoduaein AONKHbI YKPEenaaTb MNPOAOAbHBbIMU 31EMEHTAMMU
KECTKOCTU. TunnyHble GopMbl NPOLOSbHbLIX 3/IEMEHTOB *KECTKOCTU X0N04HOPOPMOBAHHbIX Npodunei u
NPOdUNMPOBAHHbIX JINCTOB, KOTOPble MOTYT ObiTb KPaeBbIMW WMAM MPOMENKYTOUYHbIMM, MOKa3aHbl Ha
pucyHKe 5.4.

a) &) &)
2) o)

a) oTrnbbl 1 crnbbi; 6) M30OTHYTLIN AU CKPYTIEHHbIN
NPOMEKYTOUYHbIN 3/IEMEHT ¥KECTKOCTU; B) YrONOK XKECTKOCTH,
npucoeauHeHHbIM 60ATOM; ) 0AUHOYHbIE KpaeBble OTrmbbI;

A) ABOMHble KpaeBble OTrMbbl NPOGUANPOBAHHbIX NCTOB

PucyHok 5.4 - TunuyHblie GOpMbl 91€MEHTOB XKECTKOCTU
XONI0AHOMHYTbIX Npodunen

6. MaTtepuansl 41A KOHCTPYKUNIA U coeAUHEHUIA

6.1 CranbHble, XONOAHOTHYTble, OUMHKOBaHHble nNpoduAM cnepyetT M3roTaBAMBaTb U3
XONOAHOKATaHOrO /IMCTOBOrO MNpoKata M3  yrnepogucTton CTanu, OLMHKOBAHHOM B arperartax
HenpepbIBHOTO LMHKOBaHMA no FOCT P 52246 TonwuHol oT 1 0 4 mm, NOBbILLEHHOM TOYHOCTM NPOKaTa
No TO/NWMHE U WMPUHE, HOPMAIbHOM MNOCKOCTHOCTM C 0OPE3HON KPOMKOM M LIMHKOBLIM MOKPbLITUEM
knacca 275, nam no FOCT 14918 TonwmHoi Ao 2,5 mm BKAtounTenbHo, rpynnbl XM, MK noBbiwWeHHOM
TOYHOCTM MpPOKATa MO TOJMHE WU LUMPUHE, HOPMAJSIbHOW MJIOCKOCTHOCTM C OBpesHOW KPOMKOW W
LMHKOBbIM MOKpbITUEM Knacca 1.

6.2 [onyckaetca npumeHeHWe HEOLMHKOBAHHOM XONOAHOKATaHOW CTanu MAM TOHKOAUCTOBOM
ropsyekaTaHol ctann no FOCT 16523 npu ycnoBUMM HALEXKHOM 3aLMTbl OT KOPPO3MU TAKOKPACOUYHbIM
NOKpbITUEM.

6.3 PacyeTHble COMPOTMBAEHWUS THYTbIX Mpodunen cnegyer onpegenate no dopmynam,
npuseseHHbIM B Tabanue 6.1.

Tabnnua 6.1



HanpsaxeHHoe cocToAHME PacueTHOe conpoTMBneHWEe NpoKaTa
PacTaxeHue, cxkatue, n3rmb R
R — "y
J Vm
Casur R = 0, 58Ryn/
S ym
CmAaTtre npu NNOTHOM KacaHMm R ()’5R/
— un
p 7/m

3Hauenne ¥, = 1,025 - pna npokata c npegenom texkyuectn go 350 H/mm? u ¥, =1,05 - ana

m
npokaTa c npegenom Tekyydectv 350 H/mm? u sbiwe.

HopmaTuBHble 1 pacyeTHble CONPOTUBAEHUA MPU PACTAKEHWUN, CHATUM U U3rnMbe X0N0L4HOKATAHOro
JIUCTOBOrO NpoKaTa NpMBeeHbl B Tabanue 6.2.

Tabnnua 6.2
HopmaTtunsHoe )
. , | PacyeTHoe conpoTtusnerue, H/mm
M HopmaTuBHbIN | conpoTusnermne, H/mm
apKa ctanm
[OKYMEHT

Ryn Run Ry Rs Rip
220 220 300 215 125 105
250 250 330 245 140 120
280 OCT P 52246 280 360 270 155 135
320 320 390 310 180 155
350 350 420 330 190 165
XM, NK FOCT 14918 230 300 225 130 110

JonyckaeTtca npyMmeHeHue CTaibHOro TOHKO/IMCTOBOrO NPOKaTa € aAtOMOLUHKOBbIMU MNOKPbITUAMU
no [1] Knaccos He meHee AZ150, AZ255.

6.4 MNMpu Heo6XOAMMOCTU YCUNEHWUA AHTUKOPPO3MOHHOM 3alUUTbI CAedyeT MPUMEHATb FHYTble
copToBble npodunm u roppupoBaHHble MNPOPUAN  W3FOTOBJIEHHBIE U3 TOPAYEOLMHKOBAHHOTO,
XonogHokaTtaHoro ancta no FOCT P 52146.

6.5 [lonyckaeTcAa NnpumeHeHMe UMMOPTHbIX CTaNIei, MOKa3aTes/In KauecTBa KOTOPbIX COOTBETCTBYHOT
TpeboBaHUAM, yKa3aHHbIM B 6.1 1 Tabauue 6.2.

6.6 Onsa BcnomoratenbHblx AeTaneit (GacoHKK, KpenexkHble 3/1eMeHTbl, OMOPHble NAWUTLI U Np.)
cnenyet NPUMEHATL CTa/IM He HUMKe Knacca npovHoctm C255 no NOCT 27772.

6.7 OCHOBHbIMM BMAAMWU COEAMHEHUN 3N1EMEHTOB KOHCTPYKUMM M3 CTasIbHbIX TOHKOCTEHHbIX
npodpunen apnaoTca H60ATOBbIE, HA CaMOHAPE3AIOWMNX U CAMOCBEPAALLMX BUHTAX M COEAMHEHUS Ha
BbITAXHbIX 3aKNEeMNKax.

6.8 Obwme TeEXHNYECKME YCNOBMA Ha CAMOHape3aloLLIne N CaAMOCBEPALLME BUHTbI ONpeseneHbl B
FOCT 10618, NOCT 10619, IOCT P MCO 7050.

Jpyrve TMnbl MeTM30B, TaKMe Kak npucTpenvaemole atobenn n KOMOUHUPOBaAHHbIE 3aKNEMKY,
MOTYT 6bITb MCNONb30BaHbl B COOTBETCTBUW C AENCTBYOLLUMMN TEXHUYECKMMMU YCNOBUAMM U CTaHAAPTaMMU
opraHmMsauunii Ha usgenns. TexHUYecKmne yCnoBuA Ha BbITAXKHbIe 3aKkaenku onpeaeneHbl B FOCT 10299 -



FOCT 10301. OcobeHHOCTU pacyeTa COeANHEHUI NPUBEAEHbI B pa3aene 8.

6.9 HopmaTtuBHble 3Ha4YeHWs Hecywein CrnocobHOCTM Ha Cpe3 U MUHUMAJIbHOM Hecylen
CNOCOBHOCTM Ha PaCTAXKEHME METU30B MPUHMMALOT NO CTaHAAPTAM OPraHM3aLMUIA Ha 3TV U3aenms.

6.10 PalioH pasmeLLeHMA HEOTANIMBAEMbIX 34aHUIN U COOPYKEHWUIN C MPUMEHEHUEM KOHCTPYKLUIM

W3 CTaNbHbIX TOHKOCTEHHbIX Npodueii ¢ ucnonbsosaruem craneit mapok 220+250 (no rOCT P 52246)
M aHaNOMMYHbIX UM MMMNOPTHbIX OFPaHNYMBAETCA PacYeTHOM TeMnepaTypon He HUKe MUHyc 55 °C.

MprmedaHue - 3a pacyeTHyo TEMMNEPATYPY NPUHUMAIOT CPEAHIO TEMMNEPaTypPy CaMbIX XON04HbIX
CYTOK ONs AaHHOM MEeCTHOCTM, YCTaHaBaMBaemyto ¢ obecnedeHHocTbio 0,98 no Tabaunue TemnepaTyp
Hapy»XHOro Bo3ayxa.

6.11 TpeboBaHMSA K CBAPHbIM COEAMHEHUAM N CBAPOYHbIM MaTepmnasiam AO/KHbl COOTBETCTBOBATb
CN 16.13330.2011 (noapa3saen 14.1).

MpumeyaHue - CBapHble coegMHEHNA CAeyeT BbINOAHATL B 3aBOACKUX YCIOBUAX C NOCAEAYIOLLEN
3aLMTON 30HbI LWBa OT BO34EMACTBMA KOPPO3UM.

6.12 He ponycKaeTca UCNo/Ib30BaHME B HEOTAMJIMBAEMbIX MOMELLEHUAX KOHCTPYKLUMIA U3 CTa/IbHbIX
TOHKOCTEHHbIX Npoduiein ¢ coeguHEHUAMMN INEKTPOAYIrOBOM M KOHTAKTHOM CBAPKOW MpW pacyeTHoOWM
Temnepatype Huxe muHyc 45 °C.

7. PacyeT KOHCTPYKTUBHbIX CUCTEM 34,3aHUI U COOPYIKEHUI
Ha NPOYHOCTb M YCTONUMBOCTb

7.1. O6wme nonoxKeHus

7.1.1 B HacTosiLem pasgenie npuBefeHbl oblime TpeboBaHUA MO pacyeTy HenoAKpPenaeHHbIX U
NOAKPENNEHHbIX TOHKMX, CXaTblX MAACTUHOK, a TaKxe npoduaerr u npoduanpoBaHHbIX HACTU/IOB.
CneumanbHble TpeboBaHMA NO pacyeTy OTAE/NbHbIX BULOB KOHCTPYKUMI NpuBEAEHDbI B MPUIOKEHUN A,
TpeboBaHMA HacToALWEro cBoOAA MPaBWA MO PacYeTy He PaCnpPOCTPAHAIOTCA Ha NOMepeyHble cevyeHus,
OTHOLLUEHMA WMPUHbBI 1 BbICOTbI KOTOPbIX K UX TOJILLLMHE BbIXOAAT 3a Npeaebl, yKasaHHble B Tabanue 7.1.

Tabnnua 7.1
MaKcumasibHble 3HaYeHUA OTHOLWEHMN WUPUHDBI U BbICOTbI
3/1€MEHTOB CeYEeHUA K TO/ILLNHE
MaKcnmanbHoe
DNeMeHTbl NONepPeyYHOro ce4yeHus
3HayeHue

ot

b/t <=60




b/t <=100
c/t<=40

b/t <=100
c/t<=50
d/t<=40

¢ ! | b/t <=300

h/t <300sin ¢

I Ig b/ 45° < o <9(°

7.1.2 Ona obecneyeHns HEOOXOAMMOWM KECTKOCTU U UCKAIOYEHUS MpeKAeBPeMEHHOW noTepu
YCTOMYMBOCTM CaMOrO 3/IeMEHTa, ero pasmepbl AO/IKHbI ObITb B CeAyoWwnx npeaenax:

0,2<=¢/b<=0,5;(7.1)
0,1<=d/b <= 0,25, (7.2)

roe pasmepsl b, ¢ u d - B cootBeTcTBumM ¢ Tabauuen 7.1. Ecav ¢/b < 0,2 uan d/b < 0,1, To oTrnb He
yumnTbiBaetca (c = 0 uam d = 0).

MpumeyaHua

1 Ecan reomeTpuyecKMe XapaKTepUCTUKU 3dDEKTUBHOro NONepeyHoro ceyeHus onpeaeseHsbl
UCNbITAHUAMMU UK PacyeTamMm, TO 3TU OrPaHUUYEHUNS HE YUUTbIBAIOT.

2 Pasmep otrmba ¢ M3MepAloT NepneHANKYNAPHO NOJKE, AaXKe eCAU OH PACNOoNOoXKeH Noa Apyrum
YI/IOM MO OTHOLLEHMIO K Hel.

7.1.3 Obwme pasmepbl X0N104HOGOPMOBAHHbIX 3/1EMEHTOB U NPOGUANPOBAHHBIX INCTOB (LIMPUHA
b, BbicoTa h, BHYTPEHHWUI pagunyc rmba r u apyrme pasmepbl) MU3MepAIOT No NOBEPXHOCTM Npoduas (cm.
Tabanuy 7.1 v pucyHok 7.1).
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PucyHok 7.1 - MNpumep 0603HauYeHUsA pasmepos
S-06pa3Horo ceyeHus

7.1.4 TIpoeKTUPOBAHUE HECYLWMX KOHCTPYKUMA 303HUIA U  COOPYKEHWUM C MNPUMEHEHMEM
KOHCTPYKLMI U3 CTaIbHbIX TOHKOCTEHHbIX Mpodunen NPoBOAAT cornacHo TpeboBaHMAm pasaena 5.

B pacueTtax cnegyeTt npuHMMaTh cregytolme ob603HaYeHNA OCEN B CEYEHUM 31IeMEHTOB Npoduas,
KaK 3TO MOKa3aHOo Ha pucyHKe 7.2. na npoduamMpoBaHHbIX IMCTOB U KacCeTHbIX Npoduiein cnonbsyoTt
cnegytowme 0603HaYEHMA OCEN: X-X - OCb MapanienbHa NJAOCKOCTU JINCTA; Y-y - OCb NepneHANKYNSPHA
NAIOCKOCTM NINCTa.

PucyHok 7.2 - Obo3HauyeHua ocen

7.1.5 B KayecTBe pacyeTHOM c/ieflyeT UCNOob30BaTb CKOPPEKTUPOBAHHYIO TO/LLMHY CTaAN teor, NPU
aTOM:

cor = t - NpU NpegenbHOM aonycke t; <= 5% ToNWNHbI INCTa;

100—¢
tcor :t'—g
95

- Npu npegenbHOM gonycke t; > 5% TONLWMHBI UCTa,
roe ter=1t- tm.p;

t; - MMHYCOBOW A0NYCK HA TOJILMHY IMCTOBOM 3aroToBKM, %;

tmp - TONLMHA METANIMYECKOTO NOKPbITUA.

MpumedaHue - lnA LMHKOBOTO NOKPbITUA Knacca 275 typ - 0,04 mm.

7.1.6 PekomeHayeMble 3HaYeHUA TOALWMHbI UCTa:



0,5 MM <= teor <= 4 MM - AN U3roTOBAEHNA Npodunen n NpoPUANPoOBaHHbIX TNCTOB;

0,5 MM <= tor <= 4 MM - ANA HAKNAAO0K U CTbIKOB.

MokeT 6bITb UCNOIb30BaH MaTepuan 6oabLIEN NN MEHbLLEN TOALWMHbBI NPU YCIOBUU, YTO HECYLLLAA
CNocobHOCTb 3NeMEHTA onpeseneHa No pacyeTy, OCHOBAHHOMY Ha UCMbITaHUAX.

7.2. PacyeT KOHCTPYKLUMI N3 TOHKOCTEHHbIX Npodunein

7.2.1 B TOHKOCTEHHbIX METAININYECKMX KOHCTPYKLMAX A0NYCKAETCA NOTEPA MECTHOMN YCTOMYMBOCTU
CKaTbIX 3/1EMEHTOB, COCTaBAAKOLWMX MONEPEYHbIN NPOGUAL KOHCTPYKTUBHOIO 31eMeHTa (Hanpumep,
CTEHKN M nonku C-obpasHoro, nnbo asytaBpoBoro npoduns), npu ycnosuu obecneuyeHus obLuen
HecyLLen cnocobHOCTM KOHCTPYKTUBHOIO 3/1eMEHTa.

7.2.2 MoTepAa MECTHOM YyCTOMYMBOCTM 3/IEMEHTa YYUTbIBAETCSA B pacyeTe nyTem peayumpoBaHus
reoMeTpPUYECKMX XapaKTePUCTUK MOMEPEYHOro CeYeHus: NAoWaaM NonepeyHoro ceveHus (Aef, Def, tef),
MOMeHTa conpoTusaeHun (We) n momeHTa nHepumnn (lg). MeToanKa onpeaeneHvs penyumpoBaHHbIX
XapaKTepuCTUK npmeeseHa B 7.3.

7.2.3 [Ins KaXKA4oro TMna KOHCTPYKTUBHbIX 9/1EMEHTOB HEOOXOANMMO BbINOJIHATL NPOBEPKY HECyLLen
CNOCOBHOCTN C y4yeTOM peayLMPOBAHHbLIX XapPaKTEPUCTUK MO NepBOMYy W BTOPOMY NpenesbHbiM
cocToAHMAM. lMpoBepKy Hecylielt cnocobHOCTM Ha Npumepe LEeHTPasIbHO CHKATOro CeyeHua cnepyet
npoBoAnTb No popmyne

V.

— 2 ——<1, (7.3
V.- R - Gef

roe F - MaKCMManbHbI pacyeTHbl CMN0BOM (GaKTOP B 3/11€MeHTe OT HEeBbIrOAHbIX COYETaHW
HarpysoK 1 BO34eNncTenii;

Gef - PeAyLMpPOBaHHbIA reoOMeTpUYEeCcKUii NapameTp NONEpPevyHOro CeYeHUs CTepPXKHA, ONA 3TOro
COYEeTaHMA Harpy3oK 1 BO3A4ENCTBUIA;

R, - HOpMaTMBHOE CONPOTMBAEHUE CTaNN, BPEMEHHOE COMPOTUB/IEHME UK NPefeN TEKYYeCcTy;

V. - KO3OPUUMEHT HafeXKHOCTU N0 MaTepuany;
V. - K03pdurumneHT ycnosuin paboTbl.

MpumeyaHue - Mpu BblUMCAEHMM CUNOBOTO daKkTopa F AO/MKEH 6biTb yuTeH ), - KO3dduumeHT

HageXHOCTU NO OTBETCTBEHHOCTU 3,D,aHMﬁ n COOpY)-KEHMI‘;L

MpoBepKy MO BTOPOMY MNpPeAe/bHOMY COCTOAHWMIO c/ledyeT BbIMNOAHATbL OT BO34ENCTBMA Ha
KOHCTPYKLMIO HOPMATUBHbIX Harpy3oK ¢ y4eToOM peayKunu ceyeHns no ¢opmyne

f<=f, (7.4)

rge f - npornd (BbirmMb) N nepemelLLeHne sneMeHTa KOHCTPYKLMK;

fu- NpegensvHbIN NPornb (BbIrM6) MM Nnepemell,eHne anemMeHTa KOHCTpyKuum no ClM 20.13330.2011
(npunorkeHue E).

7.2.4 Mpwn onpeaesieHNn reoMeTPUYECKUX XapaKTEPUCTUK cevyeHns npoduien cnegyeT oTgaBaTb
npeanoyteHne NpnbanKeHHomMy cnocoby, 6e3 yueta paanycoB 3aKpyrieHua B yraax npoouneit. Bavanue
paanycoB yrnoB cruba Ha HecyLLyto CNOCOOHOCTb CEYEHUA MOMKET He YYMTbIBATbCA, €CNM BHYTPEHHU
paanyc r <= 5t n r <= 0,10b,. B aTom cny4yae nonepeyHoe ceyeHne A0MYCKAeTCA CYUTATb COCTOALLMM U3
N/IOCKMX 3/IEMEHTOB, COCTbIKOBAHHbIX MOZ YoM (B COOTBETCTBMM C PUCYHKOM 7.3, NpUHAB b, ona Bcex
NJIOCKMX 3/1EMEHTOB, BK/OYAA MNOCKME PaACTAHYTble 3nemeHTbl). Mpu onpeaeneHuM XapaKTepUCTUK
YKECTKOCTU MONepeyHoro cevyeHuns cienyeT y4uTbiBaTb BAUSAHME YrI10B cruba.

7.2.5 Pasmepbl TeEOPETUYECKOM WNPUHBI by U BbICOTbI hy MNOCKMX YHACTKOB NOMNEPEYHbIX CEYEHW
npodunen c y4eTom yrnos crmba cnesyeT U3mMepaTb OT CPEAHUX TOUEK COCELHMX YIIOBbIX 31EMEHTOB, KakK
MOKa3aHo Ha pucyHKe 7.3.



a) cpeaHAnA ToYKa yrna uam crnba; 6) TeopetTnyeckan WUpuHa by
ANA NNOCKMX YacTel NOMOK; B) TeOpeTUYecKas WMpKUHa b, NI0CKOM
YacTu CTeHKM (b, = HaKNOHHAA BbICOTA Sy); ) TEOpETUYECKan
WKMPUHA b, NNOCKUX YaCTEN, CMEMHbIX C 31EMEHTOM KECTKOCTU
Ha CTeHKe; 4) TeopeTnyecKas WUpPKUHa b, NJIOCKMX Y4acTKOB,
CMEKHbIX C 3/1eMEHTOM }KECTKOCTM Ha NOJIKE; X - TOYKa
nepecevyeHnn cpeamHHbIX TMHUI NNOCKUX YHACTKOB; P - TOUKA
nepeceyeHns BUCCEKTPUCHI yrna ¢ co CpeguHHON nHUeEN

NnonepeyYyHoro ceYyeHmsn; g - YMeHbLUEHHbIN paguyc n3rnba
NAaCTUHKK, BblUMCAAEMbBIN No dopmyne

Q . (@
=r | tg| — |—sin| — ||,
g =TI 18 5 )

roe ¥, =T +5 - pagmyc n3rnba nNacTUHKK, onpegensembli

Nno PUCyHKy 7.3 a)



PucyHOK 7.3 - TeopeTuyeckas WnpuHa b, NIOCKMX Y4aCTKOB
nonepeyHoro ceveHus, MPUMbIKAIOLLMX K yray

7.2.6 BnausHWe 30H cruba Ha reoMmeTpudeckmne XapaKTepUCTUKMU CeYeHUNA MOXKET 6bITb y4TEHO

YMEHbLUEHNEM UX 3HAYEHWI, PACCUMTAHHbIX A8 NOA0O6HOr0 CeYEHUA C CONPANKEHUAMMU NOA, YIIOM (CM.
PUCYHOK 7.4), Ucnonb3ya cnegytowme NpubankeHHble Gpopmy bl

A, ~4,,(1-5); (7.5)

I ~1

g g.sh

(1-26); (7.6)

I,~1,,(1-46); (7.7)

=

, ?;
—"/ 9()
5=0,43-E——, 7

_bp.

2.y,

Jj=1
roe Ag - NOJIHAA NAoWaab NonepeyHoro CeYeHus;

Ag,sh - 3HaUEHUE Ag AN1A CEYEHUSA C OCTPLIMM YrNaMU;

by,i - TEOpETMYECKan WMPUHA MNAOCKOTO i-ro 31eMeHTa B CEYEHUM C OCTPbIMM YIAaMu;
lg - MOMEHT MHEepPLMM NOSHOFO NOMNEPEYHOrO CEYEHUS;

lg,sh - 3HAUYEHME Ig ANA CEYEHMA C OCTPLIMM YTNaMK;

lw - CEKTOpPMaNbHbIA MOMEHT MHEPLMW MNOMNEPEYHOro CeYeHUs;

lw,sh - 3HAY€HMe |, ANA CeYEHMA C OCTPLIMM YrIaMu;

@; - yron mexay ABYMA NNOCKUMU INEMEHTAMU;

m - KOIMYECTBO MNOCKUX 3/1IEMEHTOB;
N - KOIMYECTBO KPUBONMHENHDBIX 3/1IEMEHTOB;
I - BHYTPEHHWUIN Pagnyc KPUBOJMHEMHOTO j-rO 3/1eMeHTa.

iﬁ,g;gi

&

1} HACEIHIHPOBAHNDE

) CHCTBHTEIRHDR
HGRE’E}'}E‘{E{}S Leaiate te

HOHERCHHIIOE CoMeHRe

PucyHok 7.4 - MpubankeHHble gonyweHns Ana yrnos crmba



7.2.7 YMeHblUeHHble 3HayeHus, onpegensdemble no dopmynam (7.5) - (7.8), moryT Takxe
MCNoab30BaTbCA ANA pacdeTa 3GPEKTUBHbBIX XapPaKTEPUCTUK NOMNEPEYHOTO CeYEHUA Aef, lyef, ef U lwef, €
Y4EeTOM TOrO, YTO TEOPETUYECKAA LUMPUHA MNJIOCKUX 31IEMEHTOB M3MEPAETCA OT TOYEK MepeceyeHus mx
CPEANHHBIX TIMHUNA.

7.2.8 Ecnun BHYTpeHHUI paguyc r > 0,04tE/R,,, TO Hecylyt CnocOobHOCTb NOMNEpPeYHOro ceyeHus
npoduna cnegyet onpeaenatb UCMNbITAHUAMM.

7.3. PacuyeT TOHKOCTEHHbIX NpodUael C y4eTOM 3aKPUTUYECKOMN PaboTbl CKaTbIX NAACTUH

7.3.1 MeTon onpeaeneHus peayuMpoBaHHbIX FEOMETPUYECKUX XapPaKTepPUCTUK MnonepeyHbix
CceYeHU 31eMeHTOB

7.3.1.1 Npwn onpeneneHnn Hecyweh crnocobHOCTU U KECTKOCTU XONOLHOFHYTbIX 3/1EMEHTOB U
NPodUNMPOBAHHbIX INCTOB CAEAYET Y4MUTbIBATb BAUAHUE NOTEPU MECTHOM YCTOMUYMBOCTU U YCTOMYMBOCTU
$OpMbI CXKATOM YaCTM NONEPEYHOrO CeYeHuUs.

PeayumpoBaHHyO njowaab NONEPeYyHOro cevyeHMAa TOHKOCTEHHOrO KOHCTPYKTUBHOMO 3/71eMeHTa
(nnacTMHKK) Areg NOCNE NOTEPM MECTHOM YCTOMYMBOCTM onpeaenstoT no dopmyne

A, =p-A (7.9

7.3.1.2 [lonycKaeTca He yYnTbIBaTb BIMAHME KPUBM3HbI HONee LWMPOKOMN CKaToM NOAKM Npoduas Ha
HecyLlyto CnocobHOCTb OTHOCUTE/IbHO MPOEKTHOM OCUM MNOAKM npoduaa npu u3rmbe MAU NOAKM
N3rmnbaemoro apo4yHoro npoduasa, B KOTOPOM Hapy*KHasA CTOPOHA CXKaTa, eCU ee KPUBM3HA COCTaBaAeT
meHee 5% BbICOTbl ceyeHMA npoduna, ee BAMAHUE CM. Ha pUCYHKe 7.5. Ecam KpmususHa Hosblie, TO
cnenyet yuuTbiBaTb CHUXKEHUE HecyLLe CNOCOBHOCTU, HaNpUMep, NyTeM YMEHbLUEHWA CBECA LUMPOKUX
NO/IOK N NyTEM y4yeTa BO3MOXKHOIO N3rnba CTeHOK.

7.3.1.3 Mpumep UCKPUBAEHMA CXKATON U PACTAHYTOM NOJIKM NPOdUAA C SNEeMEHTAMU KECTKOCTU U
6€3 HUX, NPAMOIMHENHbIX A0 NPUNOXKEHMA HArPy3KK, NOKa3aH Ha pUCyHKe 7.5.

2by b

S

%

PucyHoK 7.5 - Mpumep KpUBU3HbI NOAKM NPObUASA, NPAMOIMHEAHOTO
0,0 MPUNONKEHUA HArPY3KN

7.3.1.4 KpuBM3HY CKaTol MNOAKM (aedopmaumio M3rmba MONKM BHYTPb K HEUTpaNbHOW oOcCK)
BbIYMCAAIOT MO NPUBEAEHHBIM HUXKe dopmynam. PacueT npuMeHUM ANsa CKaTbiX U PACTAHYTbIX MNOJIOK C
NPOLONbHBIMU 3/IEMEHTAMWN KECTKOCTM W 6e3 HUX, HO He NpUMeHMM AnA MoNoK ¢ 6aM3Ko
pacnosioXKeHHbIMW NonepeyYHbIMK roppamu.
274
_2 O-(l S .
U=s———,(7.10)
Etz
ANA apoyHoi banku:

21.4
(o2

u=2——;(7.11)
E*t*r

rae bs - NoNoOBMHA pacctoAHnA mexay CTeHKamum Kopo6anoro M WAANHOFO CeYeHUn MAKn ceec



NOKu;
t - TONAWMHA NONKK;
Z - PaccToAHWE OT pacCMaTPMBAEMOW NOJKM A0 HEWTPaNbHOM OCyK;
I - paiMyc KPUBMU3HbI apOYHON Banku;

Ga - rNaBHOE HanpAaxeHue B NoJ1IKaX, paCcC4nTaHHOE No noaHom naowagn.

Ecnv HanpsaKeHWe paccuymTaHo ana 3GGEeKTUBHOIO NOMepPeYHOro CeYEeHUs, raBHOE HanpaXKeHue
onpeaensaeTca YMHOMEHUEM AAHHOro Hanpa)KeHWA Ha OTHoweHue 3GGEKTUBHOM NAoWaaM MOAKM K
NOAHOW NAOLWAAN NOJKK.

7.3.1.5 Mpw onpeaeneHmmn HecyLLei CnocobHOCTM M 3 KECTKOCTU XON04HOTHYTbIX Npodunei cnegyet
YYUTbIBATb BAUSAHWE NOTEPU MECTHOW YCTOMUYMBOCTM M YCTOMYMBOCTU POPMbI CEYEHMA KaK 3TO MOKa3aHo
ONA Cnyyaes, NPUBEAEHHbIX Ha PUCYHKe 7.6.

PUCYyHOK 7.6 - Mpumepbl NOTepu YCTOMYMBOCTU GOPMbI CEYEHUS

7.3.1.6 BnvAHMe notepu ycTOMYMBOCTM GOPMbl CEYEHMA LOJIKHO YUYMTbIBATLCA A1 CAYy4Yaes,
NOKa3aHHbIX Ha PUCYHKax 7.6 a) - 7.6 r). B aTUX cnydanx BAMAHME NOTEPU YCTOMUYMBOCTU GOPMbI CEYEHUA
OLLeHMBAETCA JIMHEWHbIM WUAN HENMHEMWHbIM PAacyeTOM Ha YCTOMYMBOCTb YMCAEHHBbIMU METOZaMU UMK
NCMNbITAaHUAMM KOPOTKUX CTOEK. YNPOLLEHHbIN cnocob AMHeNHOro pacyeTa npuseseH B 7.3.2 n 7.3.3.

7.3.1.7 Mpn NOCTOAHHOMN TOJ/ILMHE peayuMpyemoro 3neMeHTa, peaykuua BedeTcs 3a c4yeT

N3MEHEHUNA WNPUHbI NNAaCTUHKN bef = pb , AONYCKAETCA TaKXKe OCYLWeCTBNATb peaAyKUNto NUsmeHeHnem

Tonwmkbl I, = OF.

Ona rnagKux ckaTbiX NAACTUH, UMEIOLWMX 3aKpensieHUs Ha NPOAOJIbHLIX KPOMKax (Hanpumep,
CTeHKa [BYTaBpPOBOrO W/AM MNOAKA M cTeHKa C-obpasHoro cevyeHus), KoappuLMEHT peayKuuu
onpeaensercs:

p=1,0pn 1, <0,673; (7.12)

2,—0,055(3+y)
72
/IP

o= <1,0 npu 1, > 0,673, (7.13)

roe (3+W)ZO.

ﬂ,l’lﬂ rnagknx nnactuH, UMeLWnx 3akKpenieHune Ha O,EI,HOVI KPOMKe, Hanpumep, noJsKa
ABYTaBpPOBOro, yrosikoBoro nau wesennepHoro ce4eHunA (CBEC I'IOI'IKVI)Z

p =10 ms A, <0,748; (7.14)

ﬂ_,p —0,188 =
Yo, :T <1,0 nus ﬂp > 0,748, (7.15)

P



7, = R

rae A, = |[—". (7.16)
O-CV

,ﬂ,flﬂ rnagkmnx cCxatblX MNAaCTUH,

MMEIOWNX 3aKpenaeHus no ABYM MPOAOJibHbIM KPOMKam
(Hanpumep, cTeHKKN 1 Nonkn C-06pasHOro ceyeHnsa) M 3aKpeneHHbIX Mo O4HON CTOpoHe (Hanpumep,

NONKU WBENNEPOB NN YI'OJ'IKOB), KOQ(I)d)MLI,MEHT peaykunmn onpenenaoT B 3aBUCUMOCTU OT KpUTUYeCKoro
HanpaxeHua notepu yCTOﬁHMBOCTM N1aCTUHKKN Gcr .

_k 7Et’
- N 12(1_V2)b2 ’ (7.17)

cr

roe ka - KO3ODMUMEHT, 3aBUCALLMI OT rPAHUYHbIX YCIOBUIA M XapaKTepa HanpaAXKeHUN B NAaCTUHKE
(npuBeaeH B Tabnunuax 7.2 n 7.3);

b - WMpPUHA NNACTUHKMK;
t - TONWMHA NNACTUHKY;

V - koadduumeHT MyaccoHa (ana cranm vV = 0,3 ).
[na cTanbHOM NAACTUHKKU popmyna ans ﬂp NPUBOANTCA K BUAY:

p

b
= , (7.18
o, 28,4te\lk, -18)

.o B8
roe R

y

B KauecTBe anbTepHaTUBbI meToay cornacHo 7.3.1.7 gonyckaetca ana onpeaeneHma abpdeKTUBHbIX

niowagen npu YpoOBHE CHMMAIOWMX HAMPAXKEHUN HUKE PacYeTHOTro CONPOTUB/IEHUS MNPUMEHATb
cnepyrouwme bopmybi:

Aana FﬂaAKOVI I'IpOME)KVTOHHOVI CXaToWM NNACTUHBI C ABYXCTOPOHHUM 3aKpenieHnem

7 —0,055(3 A, =2,
» sz( +W)+O,18%SI; (7.19)

P

p:

AanAa I'ﬂa,D,KOf/'I BbICTYI'IaIOLLI,eﬁ CXKATOM NNACTUHDbI C OAHOCTOPOHHUM 3aKpensieHnem (CBEC IWICTa)

7 —0,188 A=,
pszJro,lg%ﬁl; (7.20)

P

- (o3
com
rae /Ip,c

o)

cr

O-com - peasibHble HAaNpPAXeHUNA CKaTnA B peaAyunpoBaHHOM Ce4EHUN NNACTUHKU OT HAlFPy3KH,
l// - OTHOWEHNE MeHbLUEero HanpAaxeHuna K 60ﬂbI.IJEMy, CXXaTune CHUTaEeTCA NOJIOXKUTEJIbHbIM.

7.3.1.8 ins onpeaeneHma reoMeTPUYECKUX XapaKTePUCTUK PeayLMpoBaHHOIO ceuyeHun (Areqd, Ired,



Wireq) HEOBXOAMMO 3HaTb 3GDEKTUBHYIO WIMPUHY bey, M Ko3ddUUMeHT K, onpeaensembie no dopmynam,

npueeaeHHbIM B Tabanuax 7.2 n 7.3.



MaacTuHbl € 4BYMA 3aKpenaeHHbIMU KPOMKaMM

PacnpeneneHune HanpaXeHU (CxKaTne NoNOXKUTENbHO)

3ddeKTMBHAA WNPUHA bef

y=1
G 16
b,=p-b
bel = O,Sbef bez = 0,5bef
1>y >0
bcff = p-b
2
b, = 5y bef bez = bef - bex
w <0

bel = 0,4bef

bez = O, 6bef

Tabnnua 7.2



Y =0,/0, <*> 1 1>y >0 0 0>y >-1 -1 ~1>y>-3

Kosppuument k, | 40 | 82/(1L,05+y) | 781 | 7,81-6,299 +9,78y° | 239 5,98(1_§,,)2

(o
_9 o
<ks Y= - OTHOLIEHME MEHbLIEro HanpsaxKeHua K 6o/ibliemy COr1aCHO 3MOPam HanpsAMKeHUM, MOKa3aHHbIM Ha
O
1

PUCYHKaXx B HacTosLel Tabanue n Tabaumue 7.3.

Tabnnuya 7.3

MnacTUHbI C 04HOM 3aKPENNEHHOM KPOMKOM

PacnpepeneHune HanpaxeHUn (cxatue

3ddeKTUBHaA WUpKHa b
NONOXUTENLHO) oo P o

bet 1>y >0

& £

a b, = pc
1 .

w <0




b

_ o _pC

% o b =0 %1-1//)
o ber e
v =0,/0, <*> 1 0 -1 12y >-3
Koadpduument k 0,43 0,57 0,85 0,57-0,21y +0, 071,//2
ber 1>y >0
O,
: ! o
b, = pc

WA




G b, =pb =€
z ef PO, XI_W)

w=0,/0, <*> 1 >y >0 0 0>y >-1 -1

Koadpouument k, | 043 | 0,578/ (ly +0, 34) 1,70 1,75y +17,1y° 23,8

O

) o

<k> Y = - OTHOWEHWNE MEHbLLUErNo HAaNPAXeHNA K 60/'IbLUGMy COrnacHo antopam HanpAaxXeHuu,
O
1

MOKa3aHHbIM Ha PUCYHKax B HacToAllel Tabauue n tabnvue 7.2.

7.3.2 NnacTuHbI, yCUAEHHbIe NPOAO0AbHbIMWN 3IeMEHTAMM KECTKOCTHU
7.3.2.1 1na noBblWEHNA XKECTKOCTU U HecyLen cnocobHOCTM NAaCTUHbI, COCTaBAAIOLWME NoNepeYyHoe ceyeHme npodunen, yCManeatoT NPOMENKYTOUHbIMU U
KpaeBbIMM 3/1eMEHTaMM }KEeCTKOCTU (CM. PUCYHOK 7.7).

a) paKTMyecKas cxema



s i) CHETHE EEINELE CHEATHD

6) aKBMBaNIEHTHanA cxema
PucyHok 7.7 - Cxembl K onpeaesieHNIo XeCcTKOCTU CBA3el

7.3.2.2 HKecTKOCTb ynpyronogat/mBbIX CBA3EN, HAKNAAbIBAEMbIX HA MAACTUHKY 3/IEMEHTAMMU XKECTKOCTU, AO/KHA YYUTbIBATLCA MPUIOKEHMEM MOFOHHOWN
eIMHMYHOM Harpy3KM U, KaK NOKa3aHo Ha puUcyHKe 7.7. HecTKocTb cBA3el K Ha eaAMHULY AIMHbBI BbIYUCAAIOT No dopmyne

K=ul/o, (7.21)

rae O - nepemeLLeHUe S1EMEHTA KEeCTKOCTU OT €AMHWUYHOIN Harpysku U, AEMCTBYIOWLEN B LEHTPe TAXKECTU by 3GdEKTUBHOM YacTU NOMNEPEeyHOro ceyeHus
3/1eMEHTa ¥KeCTKOCTM Ha eaAnHULY ANMHbI NpoduAs.

[NnAa KpaeBoro afilemeHTa XeCTKOCTU nepemelleHue 5 onpeaenaroT no d)oplv\yne

ub’ 12(1—1/2)
o=06b,+ 3 B . (7.22)

7.3.2.3 MNonepeyHoe ceyeHne KpaeBoro oTrnba CoOCTOUT U3 BEPTUKAIbHOMO 3/1IEMEHTA KECTKOCTU C AU BEPTUKANBHOIO M rOPM30OHTA/IbHOMO 3/IEMEHTOB C U d,
KaK NOKa3aHO Ha PUCYHKe 7.8, NAtoc NpumblKatoLas adPeKTMBHAA YacTb NJIOCKOrO y4acTKa b, NOAKPENAAeMOl NAACTUHKMN.



b /L/’ b

{:f!;f LR : | ERER TR

b/t <= 60

a) oAMHapHbIN KpaeBon oTruoG;



b/t <=90

6) ABONHOW KpaeBoi OoTrMb
PucyHok 7.8 - KpaeBble oTrubbl

7.3.2.4 Pacyet KpaeBbix OTrn60B Nosiok C- n Z-o6pasHbiX U NOA0OHbIX UM CEYEHUN NPOPUIEN, COCTOALLUX U3 CTEHKU U BEPXHEN U HUIKHEWN MOJIOK, AONXKEH
HauYMHaTbCA ¢ onpeaeneHna 3GGEeKTUBHOM LMPUHbBI CXKATbIX MOJIOK C 3/IEMEHTAaMM KECTKOCTU B BUAE o0TrMboB Man ABoMHbIX oTrbos, napameTpsl "c" namn "c" n "d"
AnA ABOMHOro oTrnba onpeaenstoT no 7.3.1.

HauyanbHoe apdeKTUBHOE ceveHne CKaToM NONKM ONpeaenaeTca B NPeAnoNOKeHNM, YTO XeCTKOCTb, HaKNaAblBaeMas KpaeBbiM oTrM6om Ha nonky, K = oo
M Hanpsa»KeHue paBHO R,.

7.3.2.5 HayanbHble 3HaYeHUA 3PPEKTUBHON WUPUHDLI be; U bey, NPUBEAEHHbIE Ha pUCyHKax 7.7, 7.8, onpegensatoT no 7.3.1.7 ¢ AonyweHMem, YTo NAOCKUM
anemeHT (b,) onepT NoO ABYM CTOPOHAM.

7.3.2.6 HayanbHble 3HaYeHUA 3G OEKTUBHON LUNMPUHBI Cer U def, NPUBEAEHHDIE HA PUCYHKE 7.8, cneayeT onpeaenate cnegyoumm obpasom:

a) 4ns ogMHapHOro Kpaeeoro otrmba:



¢y =pb,, ., (7.23)
roe O onpeaensatoT c yyeTom KoabduumMeHTa NnoTepun yCTOMYMBOCTH ka :

k_ =0,5, ecin bp’c/bp <0,35;

2
b
k., =0,5+0,83-3 ( ch —0,35} , ecmm 0,35<b, /b, <0,60;

p



6) Ana ABOMHOroO Kpaesoro oTrnba:

Co = pbp’c, (7.24)

rae O onpegensioT no 7.3.1.7 ¢ yueTom KoadpduumMeHTa noTepu yctoitumsoctn k_ Kak ana

NAaCTUHKM ONEepPTOM No ABYM CTOPOHAM;

def = pbpﬁ,, (7.25)

rae O onpegenstoT no 7.3.1.6 ¢ yueTom koadbduumenTa k_ Kak Ana nAacTMHKM ONepToii no 0AHOIA

CTOpOHe.
b deKTUBHYI0O NaoLWALb NONEPEYHOro ceYeHmnsa As; KpaeBoro oTrmba onpeaensatot no Gopmynam:

As = t(bez + Cef) (7.26)
nnn
As = t(bez + Cel + CEZ + bef). (7.27)

MpumeyaHue - Npn HeOBXOZMMOCTU YUNUTLIBAOT 3aKPYTAEHUS.

7.3.2.7 KoadpduumMeHT cHMKEHNA Hecyliein cnocobHocTM ¥, BCaeACTBME NOTEpW YCTOMYMBOCTM
dopmbl cevyeHua (Nnockasa dopma NoTepu YCTOMUMBOCTM KPAEBOTO 3/IEMEHTA KECTKOCTU) OnpesensaioT B

3aBWCMMOCTM OT 3HaYeHus O, . KpuTuyeckoe HanpsikeHue notepu yCTOMYMBOCTU Kpaesoro oTrvba 8

ynpyrom ctaguu O, ¢ onpeAensioT no opmyne

2-JK,EI

Gcr,s = A > (728)

N

roe Ki - XKecTKOCTb CBA3W, HaKNa4blBaeMas OTTMOOM Ha eANHULY AJVHBI NOSIKK;

Is - MOMEHT nHepumnmn 3¢ eKTUBHOTO ceveHus oTrnba, onpegeneHHbi no adpdeKTMBHOM Naowaan
As OTHOCUTE/IbHO LIeHTPaIbHOM OCU a-a 3PPEKTUBHOIO NONEPEYHOro cevyeHus (CM. pUCYHOK 7.8).

7.3.2.8 [nA KpaeBblX 3/IEMEHTOB }KECTKOCTM BbIParKEHME HKECTKOCTU CBA3M K1 1A CKATOW MOSIKK
BbIYMCAAIOT NO dopmyne

K - EC 1
a0 Bk, b 0.5 kb, )

roe by - paccTosHMe OT nepeceyeHmns CTEHKU U NONKM A0 LEeHTPa TAXKeCTU addeKTUBHOM naoLwaam
KpaeBoro oTrnba (BKAoUYan apPeKTUBHYIO YacTb ber NOKM) Ha CHKATOM NoKe (CM. pUCYHOK 7.7);

b, - paccTosaHMe OT NepecevyeHnss CTEHKM M NOJIKM A0 UeHTpa TAKecTn 3ddeKTUBHON niolaam
KpaeBoro oTrnba (BKAouan apPeKTUBHYIO YacCTb MOJIKKN) Ha CKaToM nosike 1;

hw - BbICOTa CTEHKMU;

k=0 - eC/iv HUKHAA NOJIKA pacTaHyTa (T.e. Ana 6ankun, usrnbaemolt OTHOCUTENBHO OCU X-X),

kf=1- ona cKaToro CUMMETPUYHOTO CEYEHMA.

LI IPOMEIKYTOUHOIO 3/IEMEHTA KECTKOCTH nepemelleHre O onpeaensior no Gopmyne



2 12(1-v7
_ ubl bz . ( - ) (7.30)
3(b+b,)  Et

7.3.2.9 KoadpduumeHT cHMxeHna Hecyllen cnocobHoctn pebpa ¥, BCaeacTBME NIOCKON Gopmbl

noTepu YCTOMYMBOCTUN S/IEMEHTA KECTKOCTU CNeayeT onpeaenatb C y4eTOM OTHOCUTEIbHOM TMBKOCTH ﬂd

cnegyowmm obpasom:
¥, =10, ecn /Td <0,65; (7.31)
7, =1,47-0,723,, ecnu 0,65 < 1, <1,38; (7.32)

i = 0;6 , €CIIN /Td >1,38, (7.33)
d

rge ﬁd =

O-C},’S - KpUTU4eCKoe HanpAaxxeHne B ynpyroﬁ CTaann oNAa aNeMeHTOB XKXeCTKOCTU, onpeaenaemMmoe no

dopmyne (7.28).

Kak BapWaHT, KPUTMUYECKOE HaMpPSKEHME 3/IEMEHTA KECTKOCTM MOMKeT ObiTb onpefeneHo Ha
OCHOBaHWUW pacyeTa YCTOMYMBOCTM NEPBOro Nnopsiaka B yNpyron ctagmm ¢ UCMNOJIb30BaHUEM YMCNEHHbIX
pacyeTos.

7.3.2.10 YmeHblleHHY0 3GDEKTUBHYIO NIOWAAb 3/1EMEHTA KECTKOCTU Agred, C Y4ETOM MJOCKOM
dopMbl NOTEpPM YCTOMUYMBOCTH, ONpeaensaoT no popmyne

s, re

R
A g = X444, Gy" <A, (7.34)

com

rae O-wm - CKMMaruee HanpAaxXeHne saonb UEHTPA/IbHOU OCU IN1EMEHTA XKECTKOCTU OT HArpy3Ku,

OeNCTBYIOLLEN HAa KOHCTPYKLMIO, paccumMTaHHoe ansa 3pdeKTUBHOro NONepeyHoro ceveHms.

7.3.2.11 Npwn onpegeneHnm reoMmeTpuUYecknx xapakTepnucTnk adGeKTMBHOro NONEepPeyYHOro ceveHmsn
yMeHblleHHasa 3¢deKTMBHaA naowaab Asrqd AOMKHA ObiTb onpegesieHa C Y4€TOM YMEHbLUeHHOWM
TONWMHBI treg = tAs red/As ANA BCEX 3NEMEHTOB, BK/IOYEHHbIX B As.

7.3.2.12 MNocnepoBaTenbHOCTb MNPOBEAEHMA pacyeTa MNONOK TOHKOCTEHHbIX npodunen ¢
3N1eMEHTAaMM KEeCTKOCTM B BUAE OTIMHOB NpMBeaeHa B NpuaoxKeHun b.

7.3.3 CKaTble NNACTUHKMN C MPOMENKYTOYHbBIMM 3/1eMEHTAMM }KECTKOCTU

7.3.3.1 TpoMeXyTOYHble 3NeMEHTbl ECTKOCTU YCTaHaBAMBAOT B CepeauHe MNAacTUHOK,
3aKpenJieHHbIX NO ABYM MPOAO/bHbIM CTOPOHaM. B nonepeyHoe cevyeHMe NPOMEKYTOYHOFO 3/1eMeHTa
YKECTKOCTU BK/IIOYAIOT CaM 3/1IEMEHT KECTKOCTU U MPUMbIKAIOLLME K HEMY YYaCTKM 3PPeKTUBHbIX YacTel
NAACTUHKM bp1 U bp2, NOKa3aHHbIX HA PUCYHKe 7.9.



PucyHoOK 7.9 - lpomerKyToUHble 31eMEHTbI XKeCTKOCTH

7.3.3.2 Tpun pacyeTe NPOMEKYTOYHOro pebpa KeCTKOCTM onpeaensaoT HadanabHoe adpdeKTUBHOE
CeYeHMe 31EMEHTA KECTKOCTU C UCMONb30BaHNEM 3PPEKTUBHOM LMPUHBI NAACTUHOK, NPUMbIKAIOWMNX K
pebpy, onpenensiemoi ¢ y4eToOmM TOro, YTO 3/IEMEHT }KECTKOCTM obecrneymBaeT NoOJHOE 3allem/eHune

K =00 n nanpsxenme B pebpe pasro R, /7, .

7.3.3.3 HayanbHble 3HaYeHUss 3PPEKTUBHOM LWNPUHDBI b1es U bse1, MOKA3aHHblE HA PUCYHKe 7.9,
cnefyeT onpenenAtb € ONyLEHWEM, YTO MAOCKUE 3N1eMeHTbl bp1 U bp, onepTbl NO ABYM CTOPOHAM (CM.
Tabauuy 7.2).

7.3.3.4 3pdeKTUBHYIO niowaab NOMNEPeYHOro ceveHma As; MPOMEIKYTOYHOIO 3/1eMEHTA KECTKOCTU
onpegensoT no popmyne

As = t-(byes + baer + bs), (7.35)

rae bs - WMPMHA 31eMEeHTa KeCTKOCTH, MOKa3aHHasA Ha puUCyHKe 7.8.
MpumeyaHme - Npn HeOBXOAMMOCTU YUNUTLIBAIOT 3aKPYTEHUA YINOB.

7.3.3.5 KpuTnueckoe HanpsxeHue NoTepu YCTOMYMBOCTU NPOMEIKYTOUYHOTO 3/1EMEHTA YKECTKOCTU

O, . onpeaenserca no popmyne

cr,s

roe K - }KecTKOCTb CBA3M Ha eANHULY AJIUHbI;

Is - MOMEHT WHepuun 3PPEeKTUBHOIrO CeYeHUA 3/eMeHTa XKeCTKOCTW, OnpeaesieHHOro no
apdeKTUBHOM nowaam As; OTHOCUTENbHO LEHTPaNbHOW Ocu a-a 3PPEKTUBHOrO NOMNEpPeYHOro ceyeHmn
(cm. pucyHok 7.9).

[na NpoMeKyTOUYHOr0o 3/1eMeHTa KEeCTKOCTM 3HaYeHUs KoadpuumeHTa K BbluncasatoT no popmyne



(b +by)EF
~4bip; (1-v7)

- (7.37)

7.3.3.6 KoapduumMeHT cHMMKeHNA Hecyleit cnocobHocTM ¥, BCAeACTBME NOTEpW YCTOMYMBOCTM
dopmbl ceyeHua (nnockas ¢opma noTepu YCTOMUMBOCTM MPOMENKYTOUHOrO 3/1EMEHTA XKECTKOCTH)
onpeaenaAloT B 3aBUCMMOCTU OT 3HaveHna O, . (cm. 7.3.2.7).

7.3.3.7 YMeHbLIEeHHY0 3ODEKTUBHYIO NAOWAAb IN1EMEHTA KECTKOCTU Asreg, BbI3BaHHYIO NOTEpEN
YCTOMYMBOCTM GOpMbl ceyeHun (M3rmbHas ¢opma noTepu YCTOMUMBOCTM 3/1EMEHTA KECTKOCTH),
onpeaenaloT no popmyne

R
As,red :ZdAS > S AS' (738)
O

com

7.3.3.8 MNpu onpeaeneHnn reoMeTpUYECcKMX XapakTepmucTuk adpPpeKkTMBHOIro NonepeyHoro ceveHms
NMPOMEXKYTOYHOIO 3JIEMEHTA KECTKOCTM YMeHbLUeHHY0 3PPeKTUBHYO naowaab Asrd Cneayet
onpeaenaTb C yHeTOM YMEHbLUIEHHOW TONLUMHbI treg = tAs red/As ONA BCEX 3NEMEHTOB, BK/IIOYEHHbIX B A,

7.3.3.9 Mocne npoBeaeHMA NepBoro NpMbAMIKEHMA B pacyeTe Nowaaun NpomexyTodHoro pebpa
YKECTKOCTU NPOBOAAT BTOPOE NpUbAnNKeHUeE.

7.3.3.10 NocnenoBaTenbHOCTb NPOBEAEHMNSA pacyeTa TOHKOCTEHHbIX NPOodUNEN C NPOMEKYTOUYHbIMMU
3/1IeMeHTaMM KeCTKOCTM NpuseseHa B NpuaoxKeHum b.

7.4. TpaneumeBmaHble roppPMUPOBAHHbIE TNCTbI C MPOMENKYTOUYHbBIMM 31EMEHTAMM HKECTKOCTU

7.4.1 Obuwme NonoxKeHuns

TpeboBaHMA HaACTOALLErO NoApasAena PacnpoCcTPaHAOTCA Ha TpaneuneBuaHble ropprMpoBaHHbIe
JINCTbI C NOZIKAMM N CTEHKAMU, UMEIOLLMMUN NPOMENKYTOYHbIE 31€MEHTbI XKECTKOCTW.

7.4.2 TIONKM C NPOMEXKYTOYHbIMU 3/IEMEHTAMM KECTKOCTH

7.4.2.1 Npwn paBHOMeEPHOM CKaTun 3GPeKTUBHOE NOMEPEUYHOE CEYEHMNE NOSKU C MPOMEKYTOUYHbIMMU
31eMEHTAMM KECTKOCTM 0IKHO COCTOATb U3 YMeHbLUEHHOW 3GEKTUBHOMN NAOWAAM As red, BKIOYAIOLLLE
ceyeHue 31leMeHTa XKeCTKOCTU, U ABYX MPUMBbIKAIOLWLMX NOAOC WUPUHOW 0,5b. nan 15t, nokasaHHbIX Ha
pucyHke 7.10.

? V 4} nppepenHoe coacHue _ &
0.58gr 7 Hs.&&ef 118 pacueTa Ae n‘shz‘eg{«m—»i % H0.50y o
6) noncpewioe coucHKe
N - b -»wa&
[+ 15¢] 15t i pacueta f; min{ 156 0,55, 1 | y

(4

PrcyHOK 7.10 - BKAtoyeHMe B pebpo KeCcTKOCTU NPUMbIKaLLMX
YYaCTKOB MOJIKK

Mpu OAHOM LLEHTPa/NIbHOM 3/1EMEHTE XEeCTKOCTU MOJIKU KPUTUYECKOoe HanpaxeHue O, . notepu

r,S

YCTOMNYMBOCTM B YNPYroi cTagmm onpeaenaiot no popmyne

4,2E It
GCI".S = ) 2 ‘
A, \[4b2(2b,+3b

s N

), (7.39)

KoHcynbTaHTIOC: NprMedaHme.



TeKCT AaH B COOTBETCTBUMU C OCbVILI,M&U'IbeIM TEKCTOM OOKYMEHTaA.

rae bp - TeopeTMyeckas WUPKHA NIOCKOTO 3/1eMeHTa, NoKasaHHas Ha (CM. pUcyHOoK 7.9);

b; - LWUMPUHA dN1EeMEHTa ¥KeCTKOCTU, U3MepeHHasn Mo ero NnepumeTpy (Cm. pUcyHoK 7.9);

As 1 |5 - nnowanb NonepeyHoro ceYeHMa U MOMEHT MHEPLMUM CeYEHUN SN1EMEHTA KECTKOCTU (CM.
PUCYHOK 7.8).

dopmyna (7.39) moxKeT 6bITb UCNO/Ib30BaHA 419 S/1IEMEHTOB KECTKOCTU B BUAE LMPOKNUX rodppos
(KaHaBOK), NJIOCKas YacTb KOTOPbIX YMEHbLUEHA U3 YC/IOBUSA NOTEPU MECTHOW YCTOMYMBOCTH, a ANs by, B
dopmyne (7.39) bepetcsa bonbliee u3 3HaveHwuii: b, uam 0,25(3b, + by) (cm. pucyHok 7.11). Nogo6HBbIN
MeToA NPUMEHMM A4 NOJOK C ABYMS MW HECKOJIbKUMU LIMPOKUMU rodpamMm.

PucyHok 7.11 - CxKaTaA NnosaKa ¢ Og4HUM, ABYMA NN HECKONbKUMM
3/leMeHTaMM KeCTKOCTH

7.4.2.2 Mpn ABYX CMMMETPUYHO PACMONOMKEHHbIX 3/IeMeHTaxX XeCTKOCTU MNOJIKM KpUuTUyeckoe

HanpaxeHue O, . NOTePM yCTONYMBOCTM B NpeAenax ynpyroctu Bbl4MCAAIOT No Gopmyne

o _A2E 1r
Tt A4, \[8b7(3b,—4b,)

N

, (7.40)

roe be = 2bp,1 + bp,z + 2bs; b1 = bp,1 + O,Sbr,

30ecb bp1 - TEOpETUYECKas LWMPUHA KPAWHEro nioCKoro afiemeHTa (CM. puUcyHoK 7.11);

bp,2 - TEOPETUYECKAA LUMPUHA CPeaHEro NJA0CKOro afieMeHTa (CM. pucyHoK 7.11);

b, - 06128 WNPKUHA 31EMEHTA KECTKOCTHM (CM. pUcyHoK 7.11);

As 1 Is - nnowagb NoNepeyHoro Ce4YeHnss 1 MOMEHT MHEPLUUM MONEPEeYHOro CeYeHUn 3N1eMeHTa

YKECTKOCTU (CM. pucyHOK 7.11).
7.4.2.3 [Ina HECKONbKUX 31EMEHTOB KECTKOCTM Ha nojke (Tpex uamM 6onee OAMHAKOBbLIX)

abbeKTMBHYIO NAoWaAb BCEWN NOMKU Aes BbIUMCAALOT No opmyne

A, = pb,t (cm. Tabmumst 7.2 1 7.3), (7.41)

raoe O - NOHMMXKaWMIK Ko3ddULMEHT, COOTBETCTBYIOWMIA MBKOCTU A, ocHOBaHHOI Ha
HanpsaXeHnn NoTepun YCTOMYMBOCTM B YNPYron CTaguu:
3 2
It Et

o =18E |[=—+3,6
byb; by

, (7.42)

rae Is - CyMMapHbIN MOMEHT MHEPLMM 3/IEMEHTOB KECTKOCTU OTHOCUTE/IbHO LeHTPasibHOM OCK a-a



6e3 yueta cnaraemoro bt3/12;

bo - WUMPUHA NOSIKMN B NPOEKUMK (CM. pUcyHOK 7.11);

b. - pasBepHyTas WMPUHA NONKMK (CM. pUCYHOK 7.11).

7.5. CTeHKM rodppoB C 3N1eMEHTAMM KECTKOCTM B KOIMYECTBE He bonee AByX

7.5.1 3¢deKkTMBHOE nonepevyHoe CevyeHMe CTEHKM, KaK MOKa3aHO Ha pucyHke 7.12, AOMXKHO
BKNOYATb B cebs:

a) N0NOCY LWMPUHOM Ser1, MPUMbIKAIOLLYHO K CKATOM NOJIKE;

6) ymeHbLeHHY0 3GDEKTUBHYIO NAOLWAAb As req KAXKA0MO U3 3/IEMEHTOB }KECTKOCTU Ha CTEHKE, Npw
nx Konnyectee He bosee ABYX;

B) NPUMbBIKAIOLLYIO K LLeHTPasibHOM 0cK 3PPEKTUBHOIO CEHEHMA MNONOCY LUMPUHOW Sefn;

r) pacTAHYTYIO YacCTb CTEHKMU.

7.5.2 b deKTMBHaAA NAOWAAb S1EMEHTOB XECTKOCTU A0/1KHA ONpeaenaTbca ceayowmm obpasom:

- AN OAHOTO 3/1EMEHTA ¥KEeCTKOCTU UM O/1R 3/IeMEHTa XKEeCTKOCTU, BanKaliLero K cxKaTol NoJKe:

Asa = t(Ser2 + Ser3 + Ssa); (7.43)
- ANA BTOPOro 3/ieMeHTa XKECTKOCTU:
Asp = t-(Sefa + Sers + Ssb), (7.44)

rA€ Pa3sMEpPbl Sef1,..., Sefn, Ssa W Ssp NOKA3aHbl Ha PUCYHKe 7.12.

e i
-,
e

PucyHoK 7.12 - 3¢ deKTUBHbIE NOMNepeYHble CeYEHMA CTEHOK
TpaneumneBUAHbIX NPOPUAMPOBAHHbIX JINCTOB

7.5.3 TepBoHayanbHOe MoNOXKEeHUE 3PPEKTUBHON HEUTPasibHOM OCU CcaedyeT OnpeaensTb,
ncnonb3ys 3pPeKkTUBHbIE CeYEeHMA TOPU3OHTANbHbIX MOJIOK, U MOJIHOE NnonepeyHoe ceyeHne CTEHOK. B
3TOM cny4vae 6a308By0 3QPEKTUBHYIO LMPUHY CTEHKM Sero ONPEaenstoT no ¢opmyne

E
Ser0 = 0,76t |——, (7.45)

com

roe O, - HanpsaXeHWe B CKaTOW MNO/JKe NpU AOCTUXEHUM CeYeHMeM npejena Hecyliei
cnocobHocTu.
7.5.4 Ecnm cTeHka Heyctoiumea (O, >GC,), TO pasmepbl OT Sef1 A0 Sern OMPeAenAwoT

cneayolwmm obpasom:



Sy =Sy05 (7.46)
Syo=(1+0,50,/€.)s, 4 (7.47)
Sy =[1+0,5(h, +h,)/e. |5, (7.48)
Sya=(1+0,5h,/€.)s, ; (7.49)
Sys=[1+0,5(h, +hy)/ e ]s,0 (7.50)

Sefn = 1:556_;‘,07 (7.51)

rae ec - pacctonHue ot 3dGEKTUBHON LLIeHTPaIbHON OCK A0 HEWTPAIbHOM IMHUK CXKATOM MNONKK (CMm.

pPUCYHOK 7.12);
ha, hp, hsa 1 hsp - pa3amepbl, NOKa3aHHble Ha PUCYHKe 7.12.
7.5.5 Pazmepbl Sef1,..., Sefn CNEAYET U3HAYANBHO ONpeaenaTb no ¢opmynam (7.46) - (7.51), a 3atem,

ecnM paccmaTpuMBaemblil NNOCKuit anemeHT yctoiume (O, < O,.), KOpPPeKTMpOBaTb C y4eTom

cnefyrowmx NoJIOXKEHWIA:
- ANA CTEHKM 6e3 31eMEHTOB XECTKOCTU, €CNUN Sef1 + Sefn >= Sp M BCA CTEHKA YCTOMYMBA, TO B
3pPeKTUBHYIO NIoWaab CTEHKN BKIKOYALOT:

s, =0,4s ; (7.52)

o
Sern = 0,08, (7.53)

- ANA CTEHKMN, yCMI'IEHHOl\;I 31IEMEHTOM XKECTKOCTU, ECNU Sef,1 + Sef2 >= Sqg U HaCTb CTEHKU Sq yCTOVI‘-IMBa,
TO B 3¢¢EKTMBHVPO naowaab CTEHKU BK/IHOYAIOT:

S

— a

Ser1 =7 5 (7.54)
2+0,5%

(nn;@éj
o2 =5 Y <=5 (7.55)
(2+O,5 %)

- ON1A CTEHKM C OAHWUM 3/1EMEHTOM KECTKOCTU, €CNM Sef3 + Sefn >= Sp M YACTb CTEHKU S, YCTOMYMBA, TO
B 3QEKTUBHYIO NAOWAAb CTEHKM BK/IOYAIOT:

P+aq@+mﬁé}

Sz =35, > (7.56)
2,5+ O’S(ha + hV%

S




L,5s,
S =

ef .n > (7.57)
2,5+ O’S(ha + hs%

- INA CTEHKM C ABYMSA 3/IeMEHTaMMN XeCTKOCTU:
€C/IN Sef3 + Sefa >= Sp M YACTb CTEHKM Sp YCTOMUMBA, TO B 3P HEKTUBHYIO NAOLLAAb CTEHKM BKAKOYAIOT:

1, 0:5(h, +hs%

ef, =S ;(7.58)
r3 b2,0+0,5(ha+hm+h%

1+O,5}V
e

a =5 ‘ 5 (7.59)
14 b2’0+o,5(ha+hm+h%

€C/IN Sefs + Sefn >= Sp M 4aCTb CTEHKM S, YCTOMUMBA, TO B 3PHEKTUBHYIO NOLLAAL CTEHKM BKAHOYAIOT:

1+0,5(hb +hs,%

N

S

7.5.6 ﬂ,]’lﬂ OOWUHOYHOTIO 3/1eMEHTa XXEeCTKOCTU UNN ONA 3/1eMEHTA XEeCTKOCTH, 61MMKalMLWEero K crKaTol

MoJiKe, B CTEHKE C BYMA 3/IeMEeHTaMM XKECTKOCTU KPUTUUECKOEe HanpsaXeHne noTepu yctoinumsoctn O,

B YNPYro cTagmm BbluMcaaoT no dopmyne

1,05E Ifs1
Chw="7T > (762
AsaSZ(Sl _Sz)

rAe S1 M Sz BbIYUCAAIOT MO popmynam:
- AR OAMHOYHOIO 3/IeMEHTa KeCTKOCTU

S1= 0,9'(5(7 + Ssa + Sc); (7.63)

- ONA 3NemMmeHTa XKEeCTKOCTH, 6AnKanLWero K cxartoM NoNKe, B CTeHKe C ABYMA 3/1EMEHTaMU
KeCTKOCTU

51=Sq+ Ssa+ Sp+ 0,5(Ssp + S¢), (7.64)

$2=51-54- 0,554, (7.65)



30ECb Sc - pasmep, NOKa3aHHbIN Ha puUcyHKe 7.12;

Is - MOMEHT MHEPUMM NOMNEPEYHOTO CEYEHMA IIEMEHTA KECTKOCTU, BK/IOYAIOLLENO WMPUHY BbICTYNa
no obpasylolen Ss; M ABa MPUMbIKAIOWMX YYacTKa CTEHKM LMPUHOM Ser1 KaXAObli, OTHOCUTENbHO
COBCTBEHHOM LEHTPaNbHOM OCK, MapannebHOM NAOCKOCTU 31EMEHTOB CTEHKM (CM. pUCYHOK 7.12).

Mpu onpeaeneHnm Is BOSMOXKHOE pasanyme YKNOHOB MIOCKMX 3/1eMEHTOB CTEHKM N0 06e CTOPOHbI
OT 3/1eMEHTa }KeCTKOCTM 40MNYCKAETCA He YYNTbIBATD.

7.5.7 0ns 0oAMHOYHOTO CXKATOrO 3/1IEMEHTA KECTKOCTU UM 1A SNEMEHTA KEeCTKOCTH, banKaiwero
K CXKATOW NOJIKE, B CTEHKE C ABYMSA 3/1eMEHTAMM KEeCTKOCTU 3P DEKTUBHYIO NAoWasab Asqre.d ONPesenstoT
no popmyse

XaA .
Asa,red = — (ha _'d_ 0, Sh% 5 HO Asg red <= Asa. (766)
eC

7.5.8 Ecnv nonku He YCUNEHbI 9N1€MEHTAaMU ECTKOCTU, TO 3HAYEHNA NOHUKAIOLWLETO K03¢¢MLI,VIEHT3

X, cnepyet onpefenatb, ucnonbsya O, ., 1 no ¢opmyne (7.28).

7,80

7.5.9 Mpun ycmneHnn NONOK 31eMeHTaMM KEeCTKOCTU 3HAYEHMA NOHMKaoLWEero K03¢¢MLI,MEHTa Zd

cnegyet onpenenatb no 7.3.2.9, HO € YTOUHEHHbIM O, .4 MO dopmyne (7.67).

7.5.10 nAa 0ANHOYHOTIO PaCTAHYTOrO 3N1eMeHTA XKEeCTKOCTM NAoWaab cevyeHua cneayet NPUHUMATL
paBHOW Asg.

7.5.11 [ina CTEHOK C ABYMS 3/IeMEHTAMM KeCTKOCTU 3PPeKTUBHAA NAoWaab Asyred 417 BTOPOro
3/IEMEHTA XKEeCTKOCTU c/ielyeT NPUHUMATb PaBHOM Agp.

7.5.12 MNpwu onpeaeneHnn reoMeTpPUYECKUX XapaKTePUCTUK 3PDEKTUBHOTO ceveHUs 3PPEKTUBHYIO

naowaab Asqred CIEAYET ONPEAENATH C Y4ETOM YMEHbLUEHHOW TONWWMHbI £, = ¥, ANA BCEX 31€MEeHTOB,

BK/IHOYEHHbIX B Asqg.

7.5.13 TeomeTpuyeCcKME XaAPaAKTEPUCTUKU 3SOEDEKTUBHOIO MNONEPEYHOro CeYEHUA 3SNEeMEHTOB
YKECTKOCTU Npu pacyeTe No BTOPOMY NpesebHOMY COCTOSHUIO CnenyeT onpeaenatb ¢ Y4eTOM PacyeTHOM
TONWMUHBI t.

7.6. TodprpoBaHHbIE INCTbI C 3/IEMEHTAMM KECTKOCTU Ha MOJIKax U CTEHKAX

Ons rodpmnpoBaHHbLIX IMCTOB C NPOMEKYTOYHBIMW 3/1IEMEHTAMM KECTKOCTM Ha NOMKAX W CTEHKaXx
(cm. pucyHkn 7.13 n 7.14) B3aumoaeincTBme MexKay notepein ycTomumBoctu ¢popmbl cevyeHuMa (naockas
dopma noTepu YCTOMYMBOCTM ISNEMEHTOB KECTKOCTM MosAca W CTEeHKM) cnedyeT YyYuTbiBaTb C

ncnoab3oBaHNemM YTOYHEHHOINo 3Ha4YeHUA KPUTUYECKOro HanpAaxXeHwuA Jcrmod Aana oboux TUNOB

3/1IEMEHTOB KEeCTKOCTW B YNPYroi ctaanu paboTsl, onpeaesieHHoe no ¢popmyne

o

cr,s

Gcr,mod = 4’ (767)
O,
41 + ﬁs s

cr,sa

roge O-cr,s - KPUTHU4YeCKoe HanpAaxXeHune B ynpyroﬁ CTagnn Ana nNpoMeXyTo4yHOro snemeHTa

YKECTKOCTU MONKK, cM. 7.4.2.2 AnA NOJKU C OAHUMM 3dn1eMeHTOM uan 7.4.2.3 - ona NOAKWM C ABYMA
3/1IeMEHTaMM KECTKOCTH;

(o} - KpUTU4YeCKoe HanpAaXeHne B ynpyroﬁ CTaann ona ogMHOYHOIO 3/1eMEHTA KeCTKOCTU CTEHKU

cr,sa
NN 3IEMEHTA KECTKOCTU, BIMMKANLLErO K CKaToM NOJIKe, B CTEHKE C ABYMA 3/1€MEHTaMM }KEeCTKOCTH (cm.
7.5.6);

As - 3bPeKT1BHAA NAOLAAb CEYEHNA MPOMENKYTOUYHOIO S/IEMEHTA }KECTKOCTU MOJIKK;

Asq - 3P PeKTMBHAA NA0oWAAb CEYEHMUA NPOMEMKYTOUHOIO 3/1EMEHTA }KECTKOCTU CTEHKMU;



B.=1- (ha +0,5h,, )/ec - ANA n3rmbaemoro Npopuns;

,BS =1 - pna ueHTpanbHO cxkatoro npoduna.

8,

*a i st
)\\( ¥

MNonepevHoe cevenne
ans onpenensiua Ay

jﬁzﬂl
%’.Seﬁl

N 4

NonepesHoe cedenle
ANs onpegenenns i

PUCYHOK 7.13 - dnemeHTbl }KeCTKOCTU CTEHOK
ONA TpaneunesmaHbIX rodprMpOBaHHbIX JINCTOB

PucyHok 7.14 - TpaneunesngHbii roppupoBaHHbIN ANCT
C 3/IEMEHTAMM }KECTKOCTU Ha MOJIKaxX U CTEHKAX

7.7. NpeaenbHble COCTOAHUA NepPBOM rpynmbl

7.7.1 O6buwme NonoKeHun

Mpw onpeaeneHnn HecylLen cnocobHOCTM NONEPEYHOro CeYEHUS BMECTO pacyeTa Ha MPOYHOCTb Mo
npeaenbHbIM  COCTOAHMAM  MPU  NPOEKTUPOBAHMM  MOFYT ObiTb  UCMOAb30BaHbl  Pe3yabTaThbl
3KCMepMMEHTaIbHbIX UCCIeA0BaHNN.

MNpumevaHne - T[lpoeKTMpOBaHME, OCHOBAHHOE Ha pe3ynbTaTax IKCNepPUMEHTANbHbIX
nccneaoBaHUn, NPeanoYTUTENbHO AN OLEHKU HeCylleld CnoCOOHOCTM CeYEHUM C OTHOCUTE/IbHO

BbICOKMM OTHOLWLIEHUNEM bp /t npu NCKPUBNEHUAX CTEHKU NN NPU ydHETE BINAHNA COBUTa.

Mpn BbINOJHEHUM PACYETOB BAUSHWE MECTHOM NOTEPUM YCTOMYMBOCTU 3S/IEMEHTOB [OJ/IKHO
YUYMTbIBATbCA NyTEM MWCNONb30BaHMA T[EOMETPUYECKMX XapaKTepUCTUK 3PEKTUBHOIO CevyeHus,
onpeaensaemoro coranacHo 7.3 - 7.6.

7.7.2 dnemeHTbl LLeHTPaAbHO PacTAHYTbIE M CXKaTble

7.7.2.1 PacyeTHyl0 Hecyllyl CnocobHOCTb MOMEepPeyvyHOro CeYeHMa Mo MPOYHOCTU MPU OCEBOM



pactaxkeHnn N BblYUCAAIOT No popmyne

———<1. (768
ARy (7.68)

gny/c

7.7.2.2 Ecnn sdpdekTMBHaa naowanb HeTTo Agn, npoduna meHee, 4yemM NOJHaA nowanb
MONEepeyHoro cevyeHus HeTTo Agn,, NMPOYHOCTb MPU LIEHTPASIbHOM CXaTUU CTEPXKHEN BbIYUCAAIOT MO

dopmyne

<1. (7.69)
Aef,nRyyc
7.7.2.3 Ecnm ueHTp TAXKecT 3O PEeKTUBHOro MOnepeyHoro ce4YeHwWss He COoBMNagaeT C LEeHTPoM

TAXKECTM NOJIHOFO CeYEHUA, TO CAeAYET YYNTbIBATb MOMEHT OT CMELLLEHWUA €, (xy) LEHTPANBbHbIX OCEM X-X U
Y-y OTHOCUTE/NIbHO NOJ/IOKEHUA OCU AEUCTBUA CUAbI (CM. pUCYHOK 7.15).

X [ "

a) nojiHoe 6) wpdexrusnoe

nonepcHHoOC CCHCHHE NONEPEUMHOE CCUECHHT

PucyHok 7.15 - 9¢deKTnBHOE NONEPEUYHOE CEYEHUE NPU CXKATUU

JononHuTenbHble MOMEHTbI AMy n AM _ ot cmelweHua LeHTpanbHbIX OCeli onpeAensioT no

dopmynam

KoHcynbTaHTlAOC: NpumeyaHue.
®dopmynbl faHbl B COOTBETCTBMU C OPULMANIbHBIM TEKCTOM AOKYMEHTA.

AM =N -e,_; (7.70)
AM, =N -ey, (7.71)

rOe enx v eny - CMeLLLleHNe LLeHTPaNbHbIX OCEW Y-y U Z-Z OTHOCUTEIbHO OCEBbIX YCUAUIA.

JonyckaeTcsa He yunTbIBaTb IKCLEHTPUCUTET B CeAYHOLWMX CAYYanX:

- C/IM 3KcueHTpucuTeT meHee 1,5% pasmepa cevyeHunA B HanpaBJeHUN SKCLEHTPUCUTETA;

- C/IN y4YeT 3KCLeHTpUCUTETa NPUBOAUT K Bonee BnaronpuATHOMY pe3yabTaTy Npu onpeaeneHnn
HanNpAXeHUn.

7.7.2.4 PacyeT Ha NPOYHOCTb CEYEHMUI B MECTaX KPeneHMA PacTAHYTbIX 9/1eMEHTOB U3 OANHOYHbIX
YrONIKOB, MNPUKpenasemMbiXx OLHOW NOAKOW 6onTaMM WMAU APYTMMWU HarefibHbIMU KpenaeHusmu W
OAMHOYHOrO PaCTAHYTOro Yroika € npegenom Tekydectv go 380 H/mm? cnepyeT paccuvTbiBaTb Mo

dopmyne



L < 1; (7.72)

ef ,n”u cl

_ alAnl + o ﬂ
rae Ve = 2 >
ef ,n
30ecb Aefn - 9PPEKTMBHAA NIOWAAb YroaKa HETTo;
An1 - 4acTb ceyeHusn I'IpMKpEI'IﬂFlEMOl:I NONKU YIOJIKa MeXAYy Kpaem OTBEPCTUA U NEPOM;

Q, a,, ﬂ - npuHuMmatotca no CM 16.13330.2011 (tabanua 6).

7.7.2.5 BeTBM COCTaBHbIX CTEPXKHEN Ha PacYeTHON ANMHE, PABHOMN PACCTOAHMIO MEXKAY NAAHKaMM,
OOJ/IKHbI 6bITb NPOBEPEHbI Ha KPYTUIbHYIO U M3TMBHO-KPYTUAbHYIO GOPMbI MOTEPU YCTONYMBOCTH.
7.7.2.6 PacyeT COCTaBHbIX CeYeHWit U3 yronkos weennepos, C- u X-00pa3HBIX npodunei,

COEAMHEHHDbIX BIMJIOTHYIO WM 4Yepe3 MPOKNAAKW, CnedyeT BbIMOJHATb KaK CN/IOWHOCTEHYATbIX MpuU
YCNOBUMW, YTO YYACTKM MENKAY COeAMHAIOWMMMN CBAPHbIMM WBAMM UM LLEHTPAMM KpailHUX 60NTOB He
NPEBbILWAOT AN CHKATbIX 31eMeHTOB 30ief - AN5 CHKATbIX 3N1eMEHTOB U 70ier - ANA PACTAHYTHIX, NPWU YCI0BUK
NPOBEPKM BETBEN HA U3rMBOHO-KPYTUABbHYIO GOpPMYy MOTEPU YCTOMYMBOCTU C YH4ETOM PACLLEHTPOBKM, Ha
pacyeTHON A/IMHE BETBM, PaBHOM PACCTOSHUIO MEXAY NAaHKaMMU UM y31aMU PELLETKM.

7.7.2.7 PacyeT pacnopoK, YMEHbLIAKOWMX PACYETHYIO AOJIMHY CXKaTbIX 3/IEMEHTOB, cieayeT
BbIMONHATL HA YCW/IME, PAaBHOE YCNOBHOM MonepeyvyHol cune Q, B OCHOBHOM CXATOM 3/IeMeHTe No
dopmyne

0, =y 71510 2330—£ E, (7.73)
R, o

y

rae N - noaHoe NPoAONbHOE YCUAME B CKBOZHOM CTEPXKHE;

@ - KO3OOUUMNEHT YCTOMUYMBOCTU NPU LLEHTPA/IBHOM CXKaTUM COCTAaBHOIO CTEPKHA.

7.7.3 PacyeT anemMeHTOB Npu nsrnbe

7.7.3.1 PacuyeTHana Hecyllad CMnocobHOCTb MOMNEpPEeYHOro CEeYeHUs Mo U3rMbalolemy MOMEHTY
OTHOCUTENbHO OZHOW U3 FTNaBHbIX 0cein My onpegenatoT cnegyowmm obpasom:

- €C/I1 MOMEHT conpoTMBaeHnA 3bdeKTUBHOrO ceveHua Wy s meHee, 4eM MOMEHT COMPOTUBEHMA
NOIHOrO ynpyroro ceyeHuna Wy,

M
——<1;(7.74
W (7.74)

x.ef "yl e

- €CIM MOMEHT conpoTtusneHnsa adpdektTnsHoro ceveHna Wer paBeH MOMEHTY COMPOTUBAEHMUA
nosHoro ynpyroro ceyeHmsa Wy min,

M
———<1.(7.75
W (7.75)

x,min~ “y/ ¢
an nsrmbe B ABYX rNaBHbIX NN1OCKOCTAX:

M

X + Y

WaRy., W, Ry,

x y.ef

<1,0. (7.76)

dopmynbl (7.75) 1 (7.76) npyMmeHUMbI Npy cOBAOAEHUU CeayOLLNX YCNOBNIA:
a) M3rnbaloWwmini MOMEHT AeNCTBYET TONIbKO OTHOCUTENIbHO OAHOM M3 TNaBHbIX OCElM NOMNEepPeyYHoro



ceyeHus;

6) KOHCTPYKTUBHbIN 3N1EMEHT He MOABEP!KEH KPYYEHUIO WU KPYTUABHOM, U3rMOHO-KPYTUABHOM
dbopmam noTepu YCTOMYMBOCTU, UAM NAOCKOM GOpMbl MOTEPU YCTOMYMBOCTM M3rMba, uan notepu
YCTOMYMBOCTU GOPMbI CEYEHMUA;

B) yron ¢ mexay CTeHKOM 1 noskow npodpuna 6onee 60°.

7.7.3.2 30bdeKTMBHBIN MOMEHT conpotuBaeHma Wes [OMKEH onpefenaTbcid Ha OCHOBEe
3pPEeKTUBHOro NONepeYHoOro CeYeHus, UCMbITbIBAIOLLETO U3IMMO TONIbKO OTHOCUTE/IbHO TOM FNaBHOM ocw,
OTHOCUTENIbHO KOTOPOM NPOUCXOANT U3TND CTEepPIKHA.

MpumeuaHue - [lonyckaeTca oTHoweHue Y =0,/ O, npu pacuete We, ucnonbsyemoe ans

onpeaeneHns 3GpPeKTUBHbIX YYaCTKOB CTEHKM, BbIYUCAATL C UCMONb30BAHUEM CEYEHUA, COCTOALLENO U3
addeKTMBHOM NAoLWAAM CKATOW MOJIKU U NONHOM NAOLLLAAM CTEHKU (CM. PUCYHOK 7.16).

PucyHok 7.16 - 3¢ deKTMBHOE nonepeyHoe ceveHune
ANnA onpeaeneHns npeaebHoro U3rnbaowero MoOMeHTa

7.7.4 CoBmecTHOe aeicTame n3rnmba npoaosibHOM CUbI
MpnM coBMeCTHOM AeNUCTBUM U3rMbaloWMX MOMEHTOB W MNPOAOJbHON CHUMAIOWENA CUbl U
OTCYTCTBMM NONEPEUYHOM CUNbI, AONKHO BbINOAHATLCA CAeAyoLLEee YCA0BUE:

N N M + NeN’x N My + NeN,y <1, 77
AefRy w Ry w

ef \x ef .y y

roe Aes - 3gPeKkTMBHAA NAoLWaLb NONEPEYHOro CeYEHMA NPU AEWCTBMM PaBHOMEPHOIO CXKATUS;

Wetx (y) - MUHUMaAbHbIA MOMEHT CONPOTUB/IEHUSA (COOTBETCTBYHOLLMIA BOJIOKHAM C MAaKCMMAaJIbHbIMM
YyNpyrMmu HanpaxeHuamm) sdpGeKTUBHOIo NonepeyHoro ce4eHmnna OTHOCUTE/IbHO COOTBETCTBYIOLLEN OCu;

enx(y) - CMeLLeHNe LLeHTPaIbHbIX OCEW X-X U Y-y OTHOCUTE/IbHO MOJIOKEHWUA OCU AENCTBUA CUIbI, CM.
7.7.2.3.

MpumeyaHne - O603HauveHUAa Ney, Myes, Myeg © AMi:NEdeN 3aBUCAT OT COYeTaHuA

i

COOTBETCTBYHOLWMNX HOPMAJIbHbIX HaI'IpFl)'KEHMf/'I.

7.7.5 CoBmecTHOe feicTBMe NPoL0AbHON, NONEePeYHON CUbl U N3rMBatOLLMX MOMEHTOB

[Nna nonepeyHbIX ceyeHuii NP COBMEeCTHOM AeNCTBMM oceBoi cunbl N, usrnbatowero momeHta v
M nonepeyHor cunbl Q BAMAHME nociegHel He yuuTbiBaetca, ecam Q <= 0,5Q,. Mpu 3HayeHWUU
nonepeyHon cuibl 6osee NOMOBMHbLI NPeAesbHOro 3HaYeHUsa Hecyulen cnocobHoct no 7.7.4 npu
COBMECTHOM AeNCTBMM MOMEHTa M MOMepevyHoM Cu/bl pacyeTHoe 3HayeHue Hecyueih cnocobHocTu
nonepeyYHoro ceveHns cieayeT onpeaensitb N0 YMeHbLIEHHOMY 3Ha4YEHUIO PacYeTHOro CONPOTUBAEHUA:

(I-py)R,, (7.78)



7.7.6 PacyeT Ha nonepeyvHyto cuny

7.7.6.1 Pacuet 6an04HbIX KOHCTPYKLMIA Ha NONepeyHyo CUay BedeTca B 30HAX Y KPaHUX onop U
30Hax Haj, NPOMENKYTOYHbIMM ornopamu (B HepaspesHbix 6asioUHbIX cUCTeMax, rae nonepeyHble CUbl
OKa3blBalOT CYLLECTBEHHOE B/IMAHME Ha HECYLLyl CMocOBHOCTb CTEHOK 6anoK, ocobeHHo B 30Hax
NPOMEXKYTOUHbIX OMop, rAe MaKCMMasbHaa MonepeyHas Ccuia CoYeTaeTcs CO  3HAYUTENbHbIM
N3rnbatoLLMm MOMEHTOM M B OTAE/bHbIX C/Iy4asnX C NPOAO/IbHOM CUoN).

Hecyuwyto cnocobHOCTb NonepeyHoro ceyeHms oT AeNCTBMA NonepeyvyHon cuabl Qu BbIYUCAAIOT NO
dopmyne

— 7/ChWtRS

. > (7.79)
sinox

w

roe Rs - pacyeTHoe HanpsaXeHwe Npu cABWUre, y4uTbiBalollee MNOTEepH YCTOMYMBOCTU CTEHKM,
npueeaeHHoe B Tabaunue 7.4;

hy - BbICOTa CTEHKM MEX Y CPeANHHbIMU NAOCKOCTAMMW MOJIOK;

O/ - yron HaK/ioHa CTEHKM OTHOCUTE/IbHO MOJIOK.

Tabnnua 7.4
PacueTHble HanpAaxKeHUA Rs npu casure
CteHKa be3 anniemeHTa CTEeHKa C 3/1IEMEHTOM XeCTKOCTU
YcnoBHasa rmMbKOCTb CTEHKM "
YKECTKOCTU Ha onope Ha onope <*>
ZW <0,83 0,58R, 0,58R,
0,83 <4, <140 0,48R /A, 0,48R /A,
_ —, _
A, 21,40 0,67R, /A, 0,48R, /4,
<*> DJfiemMeHTbl XEeCTKOCTM Ha onope, TakuMe Kak pebpa KecTKOCTWU, YCTaHOBAEHHble ANA
npeaoTBpaLLeHMa UCKPUBIEHWNI CTEHKU WU paccYMTaHHble Ha BOCMPUATME ONOPHOMN peaKkuuu.

7.7.6.2 YcnoBHY rMBKOCTb CTEHKM ZW BbIYMCAAIOT MO GopMynam:

- AnAa CTEHOK 6es NPOA4O/IbHbIX 91EMEHTOB XXECTKOCTH

KoHcynbTaHTIOC: NnpuMedaHme.
dopmyna gaHa B COOTBETCTBUM C 0PULMANbHBIM TEKCTOM AOKYMEHTA.

s R
A =0,34622,—; (7.80
W N\E (7.80)

- ANnAa CTEHOK C NPOAO/IbHbIMU S/IEMEHTAMMU KECTKOCTU

— s |R
A =O,346—W1f—y, _
W \E (7.81)

7 = 0,346S7d




2

2

1
roe kt :5,34-}-% L

Sq
Is - MOMEHT MHEPLIMN CEYEHUA OTAENbHOMO NMPOAOALHOMO 3/IEMEHTA KECTKOCTH, ONpPEeAeneHHOro,

OTHOCMTE/NIbHO OCU O-0, NPOXOAALLEN Yepes LEHTP TAMKECTUM cedyeHus pebpa, napannenbHO MAOCKOCTU
CTEHKM;

Sq - 06LLan HAaKNOHHAsA BbICOTA CTEHKM (MPU HANUYMM HAKNOHa), BKAOYAA NepuMeTp NPOAO/IbHOrO
pebpa *KeCcTKOCTM NO OCEBOM INHWUU;

Sw - HAKNOHHaA BbICOTA CTEHKM.

7.7.7 KpyyeHune

KacaTenbHble HanNps)KeHWs OT MOMNepeyHbIX CuA, CBOBOAHOrO KpyyYeHwa, HOpMasbHble U
KacaTe/ibHble HanpsKeHMsA OT CTECHEHHOTO Kpy4YeHUn onpeaensitoT C UCNOJIb30BaHUEM reOMeTPUYECKUX
XapaKTePUCTUK NOJIHOTO ceyeHus. B nonepeyHbix ceyeHunax, NoLBEPIKEHHbIX KPYYEHUIO, LOMKHbI ObITb
BbIMOJIHEHbI C/IeAyIoLLMe YC0BUA:

o, < ;/cRy; (7.82)

t,r

7, <V.R; (7.83)

[ 2 2
Gt,r + 3Tt,r < ]/cRy’ (784)

rae  O,, - pacyeTHoe CyMMapHOe HOPMajbHOE HamnpsKeHWe, paccyMTaHHoe — AnA
COOTBETCTBYIOLLEFO PacCMaTPUBaeMoro 3¢GpeKTMBHOro NoNepeyYHoOro ceveHus;

T,, - pacyeTHOe CyMMapHOe KacaTe/lbHOe HanpAXeHWe, PaccinTaHHOE AN1A NOTHOTO NONEePeYHOro
ceyeHums.

CymmapHoe HopmasibHOe HanpsxeHue O, M CyMMapHOe KacaTe/ibHOoe HanpsxeHue T

tot,r tot,r

BbIYMCAAIOT N0 opmMynam:

o = JN,r + O-My,r + JMx,r + JW,r; (785)

tot,r

z-tot,r = TQy,r + TQx,r + Tt,r + Tw,r’ (7'86)

rae O, - HOPManbHOEe HanpseHue OT u3rubatowero momeHta Myeqs (onpepensetcs Ana
3pPeKTUBHOro NONEPEYHOTO CEYEHMUA);

O\, - HOPManbHoOe HanpskeHue OT wusrnbarowero momeHta Mgy (onpesenserca ans
3 PEKTMBHOrO NONEpPeYHOro ceveHus);

Oy, - HOpManbHOe HanpseHue OT oceBoW cunbl Neq (onpesenserca AnA 3dHeKTUBHOrO
nonepeyYyHoro ceyeHus);

O, , - HOpMa/ibHble HaNPsXeHWs OT AennaHauwu (onpesenseTcs ANA NOJAHOTO MONepeYHoro
cevyeHus);

Toy, - COBUTAlOLLEE HanpsikeHWe OT nonepeyHoit cunbl Vies (Onpepensietcs Ans NONHOMO
nonepeyYyHoro ceveHus);

Tov, - CABWTAIOLLEE HAMNPSXKEHWe OT rnornepeyHon cunbl Vied (Onpeaensietca AAa MONHOTO

nonepevyHoro Ce‘-IeHMFI),'



T,, - KacaTenbHoe HanpsxeHue OT cBO6OAHOrO Kpyuenus (onpenenserca ANA NOJHOTO
nonepeyYyHoro ceveHus);

T,, - KacaTesbHOe HanpsKeHuWe OT AennaHauun (onpeaenaeTca A8 NOJHOMO MOMepevHoro

ceyeHus).

7.7.8 PacyeT Ha YCTOMUYMBOCTb LEHTPA/IbHO CXKaTbIX CTEPIKHEN

7.7.8.1 PacyeT Ha YyCTOMYMBOCTb LEHTPA/SbHO CXKaTbIX CTEP)KHEW CM/OWHOro CeyeHun cnepyet
npoBoAMTb NO popmyne

o4 R <1, (7.87)

ef y}/c

KoHcynbTaHTlAOC: NpumeyaHue.
B odumumManbHOM TEKCTE AOKYMEHTa, BUAMMO, AONyLLeHa oneyaTka: Tabanua 6.3 otcytcteyet B CIl
16.13330.2011. Bo3amoKHO, umeeTcs B BUAy Tabauua 7.

roe @ - kKoabdOMLMEHT YCTONUMBOCTU NPU LLEHTPANIbHOM C¥KaTuW, MPUHUMAEMbII B 3aBUCUMOCTM OT

npueeaeHHON rMBKocTU A no €M 16.13330.2011 (nyHkT 7.1.3 nnan Tabnauua 4.1 npunoxkeHus O, tun
CeYeHUA B COOTBETCTBMM C AaHHbIMKU Tabanupl 6.3):

_ 1 [rR4,
=L |22 (788
Iy EAg

rae lef - pacyeTHas A4/IMHA CTEPXKHSA;
ief - pagnyc nHepunn addeKTBHOro ceveHus, 6pyTTo.
Ona 3N1eMeHTOB HEeCUMMMETPUYHbIX CEYEeHWI cneayeT Y4YMTbiBaTb AOMOJHUTENbHbIA MOMEHT

AM = Ne,, , Bbi3BaHHbI IKCLLEHTPUCUTETOM LLIEHTPabHOW OCK 3PPEKTUBHOMO CeYeHMA (CM. PUCYHOK

7.15), a cOBMeCTHOe AeCTBUE OCEBOM CUJIbl U MOMEHTA caedyeT NpuHMmaTh no 7.7.10.3.

7.7.8.2 Ina 3N1eMeHTOB M3 OTKPbITbIX KOCOCUMMETPUYHbIX NOMNEepPeYHbIX cedeHuin (Hanpumep, Z-
06pasHbIX C O4MHAKOBbLIMM MOJIKAMMU) KPOME MPOBEPKMU YCTOMUMBOCTM NPOLOABHOTO U3rMba cTepyKeHb
cnepyet NPOBeEPATb HA KPYTU/IbHYHO GOpMYy NOTEPU YCTOMUYNBOCTH:

- OTKPbITbIE CEYEHUS C OAHOW OCbO CUMMETPUM (CM. PUCYHOK 7.17) cneayeT npoBepATb Ha U3rMBHO-
KPYTWUIbHYIO GOpMy NOTEPU YCTONUYMBOCTH;

- OTKPbITblE CEYEHMA C HECUMMETPUYHON GOPMOIN NMOMEPEYHOro Ce4YeHMA ceayeT NPoOBepPATL U3
YCNOBMA NOTEPU YCTOMYMBOCTM MO KPyTWUAbHON dopme UAM U3IMBHO-KPYTUABLHOM ¢opmbl notepu
YCTOMUYMBOCTM, KOTOPAA MOXKET OblTb MEHee, YeM HecyL,as CnocobHOCTb 3N1EMEHTA U3 YCN0BUA NOTepU
nAocKkom Gopmbl YCTOMYMBOCTH.



PucyHok 7.17 - NonepeyHble ceyeHUA, NnpeapacrnonoKeHHble
K U3rMBHO-KPYTUNBbHOM dopme NoTepPU YCTOMYMBOCTH

PacueTHyto Hecywyl cnocobHocTb N M3 yCn0BWMA MOTEPU YCTOMYMBOCTM MO KPYTUIBHOU WM

N3rMbHO-KPYyTUAbHOM dopMme cnepyeTt onpenensTb B cooTBeTcTBun ¢ 7.7.8.1 1 7.7.8.4.
7.7.8.3 Kputnueckyto cuny Ne.r AN U3rMOBHO-KPYTUABbHOM GOpMbl NOTEPU YCTOMUMBOCTM B YNPYron

CTagnn CBO6OAHO OonepToro CTep»XHA BbIHNCAAKOT NO d)opN\yne

2
N o =lgr ZEL .
cr,T .2 t 12
Ly T (7.89)

2 22 2 2
Iy =1 +1,+X5+ Vg,

rae G - Moaynb CABUra;

It - MOMEHT MHepLMM Npr cBOBOAHOM KPYYEHMM MNOSHOTO CEYEHUS;

lw - CEKTOPMANbHbIA MOMEHT MHEPLMN NOTHOMO CEYEHUS;

iy - paaMyc MHEePLMM NOAHOTO CEYEHMA OTHOCUTEIbHO OCU Y-V;

ix - PaAMYC MHEPLMM NONHOTO CeYeHMA OTHOCUTENbHO OCU Z-Z;

I - pacyeTHasa AMHa aneMeHTa, TePAIOLWEro YCTOMYMBOCTb NO KPYTUAbHOM GpopMe;

Xo, Yo - KOOPAMHATLI LIEHTPaA CABUIa OTHOCUTENIbHO LLEHTPA TAYXKECTU NOJIHOTO NOMNEPEYHOro CeYeHus.

Tabnuua 7.5
KpuBble noTepu ycToMunBoCcTH
ONR Pa3NNYHBIX TUMOB MOMEPeYHbIX CeYEHUN
NoTtepa
ycToiumsoctn | Kpmsas notepwu
Tvn nonepeyYHOro ceyeHus o
OTHOCUTENIbHO | YCTOMYMBOCTHU
ocun




NMobas b

y-y a
o4 b
Mobas b
NMobas c

WK Apyroe nonepeyHoe ceyeHune

7.7.8.4 [ina ceyeHua c ABYMSA OCAMU CUMMETPUM (Hanpumep, yo = Xo = 0) KpuTUdeckyto cnny Nerr
ANA U3TMOHO-KPYTUAbHON GOPMbI MOTEPU YCTOMYMBOCTU YNPYroM CTaaAnKn BbIYMCAAIOT No dopmyne

Ncr,TF = Ncr,T, (790)

npu 3ToM Ne, 76 < Nery M Ner e < Nerx.
YcnoBHyo rMbKocTb /1T NpPW KPYTUABHOM MAN U3TMBHO-KPYTUIbHOW Gopme NoTepUn YCTOMYMBOCTH

BbIYMCAAIOT Mo popmyne




rae Ne = N, ecnmnt Ner < Ner7; 38€Cb Ner7e - KPUTUMYECKAs CM1a NOTepU YCTOMYMBOCTM B YNpyrom
CTaZun MO U3rMBHO-KPYTUNbHOWN hopMme;

Ner 1 - KpUTMYECKAs CUNA NOTEPU YCTOMUYMBOCTM B YNPYroMn cTagmm nNo KpyTuabHo dopme.

Mpn KPYyTUABHOW WAM M3TMOHO-KPYTUIbHON ¢opme noTepu YCTOMYMBOCTM COOTBETCTBYlOLLME
npeaenibHble 3HAaYEeHUA MEeCTHbIX M3rMboB MOXKHO onpegenuTb no CIMN 16.13330.2011 (tabauua A4.1),

COOTBETCTBYIOLME OCK X, A A = 72'/1T , ONA TUNOB ceyeHn no Tabaumue 7.5.

7.7.8.5 [nAa nonepeyHbiX CEYEHU, CUMMETPUYHbIX OTHOCUTENIbHO OCU y-y (Hanpumep, zo = 0), B
YNpyrom cragum Kputudeckyo cuny Nerr AN U3TMOHO-KPYTUAbHOM GOpMbl NOTEPU YCTOMUYMBOCTU
BblYMCAAOT No dopmyne

2 2
‘ N N N
I cr,y 1+ cr,T 1_ cr,T +4 yO cr,T , (792)
2ﬂ cr,y cr,y ZO NC”:J’
Y
rae B=1-| =%
Ly

7.7.8.6 PacueTHylo ANMHY Ir anemeHTa, TePAIOLWEro YCTOMYMBOCTb MO KPYTUIbHOW MU U3TMOHO-
KpyTUNbHOW dopme, cregyeT onpenenaTb C YY4ETOM CTEMEHW ero 3alleM/IEHUS OT KpydeHus U
AEennaHauMmn Ha KaxKgoM KOHLEe 31eMeHTa AJIMHOM Lr.

B 3aBMCMMOCTM OT TUMNa COEAMHEHMSA Ha KOHLAX 3/ieMeHTa MOryT MpUHMMaTbCA caegylolime
3HavyeHwus I7/Lr:

1,0 - onA coegmMHeHUM, obecneynBatoLWwMx YacTUYHOE 3aKpenIeHNE OT KPyYeHUs 1 genaaHaumm (cm.
puUcyHoK 7.18 a));

0,7 - ana coeanHeHU, obecneymnBatoWw X 3HAYNTENbHOE 3aKPENNEHNE OT KPYYEHMA U AennaHaumum
(cm. pucyHok 7.18 6)).

(eHEHUR KOATHHH, CMDIKL

a) coegmHeHua, obecneunBaloLLmMe YacTUYHOE 3aKpenaeHume
OT KpY4YeHUs n gennaHaumu;
6) coeanHeHus, obecneunBatoLme 3HaYMTEIbHOE 3aKpenaeHme
OT KpYYeHUA U gennaHaumm (3aMKHYTbIE CEUYEHUA UK CeYEHUA
c 601TaMu, NPOXOAALLMMM Yepes ABe CTEHKN 3/1eMeHTa)

PucyHoK 7.18 - 3akpensiieHune OT KpyvyeHuAa 1 genaaHaumm



7.7.8.7 PacyeT cOCTaBHbIX CEYEHMI M3 YTOKOB WBennepos, C-06pasHbix U X-00pa3HBIX npodunei,
COeAMHEHHbIX BMJIOTHYIO WAM 4Yepe3 MPOKAALKW, cneayeT BbINONAHATb KaK CMJIOWHOCTEHYaTblX npwu
YC/IOBUM, YTO YHACTKM MEXKAY COeAMHAIOWMMM CBAPHbIMU LBAMWU UKW LLEHTPaMMU KpalHUX 6ONTOB He
NpeBbIWatoT ANA CKaTbIX 31emMeHTOB 30ief - ANA CKaTbiX 31eMeHTOB U 70ief - ANA PACTAHYTbIX, NPU YCNOBUU
NPOBEPKM BETBEN HAa M3rMOHO-KPYTUIbHYIO GOpPMY MOTEPU YCTOMUYMBOCTU C YYETOM AOMNOJHUTENbHbIX

momentos AM = Ne, Ha pacyeTHOWN A/IMHEe BETBW, PABHOM PACCTOAHMIO MEXAY NAaHKaMu UAn

(x,3)”
y3/1aMU PELLETKM.

7.7.8.8 YcnoBHas rmMbKoCTb MeKay y31amu BETBEM, PACKPENIEHHbIX peweTKamMu, A0MKHaA ObITb He
6onee 2,3 1 He A0NKHA NPEBbLIWATb YCNOBHYIO NPUBEAEHHYIO TMOKOCTb CTEPXKHSA B LLe/IOM.

7.7.9 O6wan ycToMYnBoCTb N3rmbaembix 6anok

7.7.9.1 PacyeTHOE 3Ha4YeHMe HecyLLein cnocobHOCTM MO YCTOMUYMBOCTM NIOCKOM popmbl M3rnba ana
6aNoK, He pacKpenaeHHbIX U3 NJ0CKOCTU AeCTBUA U3TMBAIOWEro MOMEHTa, cneayeT NPUHUMATL PaBHbIM

M
——2L—<1, (7.93)
Xy R,

rae Y r - NOHWXaWMii KO3GPULMEHT NpU NoTepe yCTOMYMBOCTH NAOCKON dopmbl n3rmba.

MpumeyaHue - MNpu onpegeneHnn Wer 0TBEPCTMA Ha KOHLE BanKK yunTbIBaTb He CaeayerT.

7.7.9.2 Ans n3rnbaembix 31€MEHTOB MOCTOAHHOMO MOMEPEYHOro CeYeHUs 3HadeHne J,; < 1,0

Nnpu COOTBETCTBYOLLEN YC/IOBHOM TMOKOCTH /1“ BblUMCAAOT No dopmyne

1

Xir = —, (7.94)
(DLT + \ q)ir - ﬂ’LzT

rae P, = [1 tanr (’TLT _0’2) + ’TLzT]’ (7.95)

34ecb & - KO3POULMEHT, yUNTbIBAIOLIMIA HaYa/IbHble HECOBEPLLEHCTBA NPMHMMAEMbIN PaBHbIM

0,34 (tabnnua 7.6, KpMBana NoTepu yCTONUNBOCTU b);

_ W.R,
ﬂ'LT = M—a (7.96)

cr

rae Mer - KpUTUYECKUIA MOMEHT MOTEPU YCTOMYMBOCTM NAOCKON Gpopmbl M3rMba B ynpyron ctaguu,
onpeaeneHune M. npuBegeHO B NPUNOKEHUN T

X7 - 3HauyeHwue Bbluncnsaetca no dopmynam (7.94, 7.95) unu coorsetctayet 3Ha4yeHno @ no Crl

16.13330.2011 (tabauua A.1) ana Tuna ceyeHma b u ﬂ_, = E/TT.

Tabanua 7.6

PekomeHayemble 3HaYeHUA KOIPPULIMEHTOB, YHUUTbIBAIOLLUX
Haya/ibHble HECOBEPLLUEHCTBA, A/1A KPUBbIX MOTEPU YCTONYMBOCTH
naockon popmol U3rnba

KpuBas noTepu ycTOM4MBOCTH a b c




KoadpdpuumeHt &, 0,21 0,34 0,49

7.7.9.3 Mpu onpegeneHnn M. NPUHUMAIOT TEOMETPUYECKME XaPaKTEPUCTUKM MoNepeyHoro
ceyeHun BPYTTO M yYUTLIBAIOT YCAOBMA 3arpykeHus, OeWCTBUTENbHOE pacnpedeneHve MOMEHTa U
pacKkpenieHus 13 NA0CKOCTU AeNCTBUA N3rMbatoLLero MOMeHTa.

Ona ydyeTa wu3meHeHMs wusrMbalollero MomeHTa B 6anke Meay 3/1emeHTamyu 6HOKOBOro

pacKkpenieHua, MOHWXaoWNii KOIGOULMEHT ¥, MOXHO CKOPPEKTUPOBATb Celytolmm obpa3om:

Xir

m

Xitm = <1; (7.97)

£, =1-0,51—k)[1-2,0(,, —0,8)’ | <1, (7.98)

rae k. - nonpaBoYHbIn KO3GPULMEHT, NPUHUMAEMbI o Tabanue 7.7.

Tabnuua 7.7
MonpaBo4Hble KO3PDMUUEHTDI k.
3ntopa MOMEHTOB ke
EHHHMI%PEQIHHIHHH 1,0
[y rreeees 1
1<y <l 1,33-0,33y

W= 0,94
[tth~=z:,;;;=—~’1] 0,90

0,91

0,86

0,77

0,82

7.7.10 YCTOMUYMBOCTb NPU BHELEHTPEHHOM CXaTUW 3/1IEMEHTOB CMJIOLWLHOrO CeYeHmns

7.7.10.1 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTblX CTEPXHEW COCTAaBHOMO CeYeHus,
coeANHEHHbIMW HEMOCPeACTBEHHO CTEHKAMM UM Yepes NPoKAagKu (pUcyHoK 7.19) cneayeT BbINOAHATDL
KaK pacyeT CTePXKHA B LLe/IOM, TaK M OTAE/bHbIX EFO BETBEMN.



Y Y

S

PucyHok 7.19 - CeyeHUA CNIOLWHbIX CTEPXKHEN KONOHH U CTOEK

7.7.10.2 CtaTU4eckuii pacyeT cBoboAHO onepTbiXx OAHOMPONETHLIX 31€MEHTOB C LUAPHUPHbIMMU
Onopammn KOHLOB C HeMNpepbiBHbIM WAN AUCKPETHbIM OOKOBbIM pPacKpenneHMem MPOBOAAT C YY4ETOM
HavaNbHbIX HECOBEPLUEHCTB, YKa3aHHbIX B 5.3.2, NpoBepKy Ha yCTOMYMBOCTb 3/1EMEHTOB MOCTOAHHOIO
ceyeHMa € ABYMA OCAMU CUMMETPUU, HE UYBCTBUTENbHbIX K KpyYeHWto, cnefyeT BbIMNOAHATbL B
COOTBETCTBMM CO CNeayoLWnUMM NONOKEHUAMMN:

- 3/IeMeHTbl, He UcnbiTbiBalOWMe Aedopmauum KpPyvyeHUA, Hanpumep 3aMKHYyTble Ce4YeHuA UK
CevyeHus, pacKkpenieHHble OT KpyyeHus;

- 3N1eMeHTbl, UCNbITbiBalOWMe aedbopmaumnmn KpydeHna, Hanpumep 3/1EMEHTbI OTKPbLITOrO CeYEHUA U
He pacKpenaeHHble OT KpyyYeHus.

MpoBepKy HecyLLen cnocOBHOCTM 3N1EMEHTOB KOHCTPYKTUBHbIX CUCTEM AOMYCKAETCA BbINOMHATL KaK
ANA OTAEeNbHbIX O4HOMPONETHBIX 3/1EMEHTOB, "Bblpe3aHHbIX" U3 CUCTEMBI.

7.7.10.3 Ana cKato-usrnbaembix (BHELEHTPEHHO CXKaTblX) 3/IEMEHTOB AO0/KHbl BbIMOJAHATLCA
cnepyrowime ycnosua:

N, M, , +AM_, iy M, +AM,, <1; (7.99)

— kxx Xy
¢xA f’R ZLTW ,efRy w ,efRy

gy x y

N M, +AM M,, +AM
p x.p NP4 fe P =L <1, (7.100)

AR +kyx W R » W R
(Dy ef "y Air xef Ty of Ty

y

roe N,, My, 1 M,, - pacyeTHble 3HAYEHWUA CHUMAIOLWENA CUAbl U MaKCMMaAbHbIX MOMEHTOB
OTHOCWUTENBLHO OCeM X-X U Y-y COOTBETCTBEHHO;

AMx’p , AMe,p - MOMEHTbI OT CMELLEHWA LLeHTPa TAXKECTU OTHOCUTE/IBHO OCeW X-X U y-V;

@, v @, - noHMKatowme KO3pdMUMEHTbI NpM NAOCKOMN popme NOTEPU YCTOMUYMBOCTY;
Xip - NOHWXaoWmii KospPULMEHT NpM NPOBEPKe YCTOMYMBOCTU NAOCKOW opmbl n3rnba, cm.

7.7.9. lnA 3neMeHTOB, He YyBCTBUTENbHbIX K Aepopmaumnam kpydenus, ¥, = 1,0;

Ky, Kxy, Kyx, Kyy - KO3 OULMEHTBI B3auMoaencTeuns (MoryT 6biTb onpeaeneHbl Mo NpuaoxKeHuto B).

7.7.10.4 Tpu onpeaeneHnn M. NPUHUMAIOT FEOMETPUYECKNE XAPAKTEPUCTUKM MOMEPeyHOoro
ceyeHua BPYTTO M YYUTLIBAIOT YC/IOBUA 3arpy’KeHUs, AEeNCTBUTENbHOE pacrnpefeneHne MOMEHTa U
pacKpenneHns 13 NAOCKOCTU AeNCTBUA U3rMbatoLWEro MOMEHTA.

7.7.10.5 [onyckaeTca Ana NPOBEPKU YCTONUYMBOCTU CHATO-U3rMBAEMbIX 31EMEHTOB UCNO/b30BaTh

ynpoueHHyto dopmyny



0.8 0,8

N M
—L | 4| ——=—| <£1,0.(7.101)
¢.A,R, XiWeoR,

7.7.11 PacyeT LeHTPasbHO CHKATbIX M PACTAHYTbIX 3/1EMEHTOB CKBO3HOIO CEYEHUS

7.7.11.1 PacyeT Ha NPOYHOCTb 3N1EMEHTOB CKBO3HOMO CEYEHUS HA MPOYHOCTb MPU LLeHTPasIbHOM
PaCTAXKEHUN U CHATUWM ABYX Npodunei CoCTaBNeHHbIX M3 weennepos, C-06pasHbix U X — oOpa3HBIX
npodunen, coeAMHEHHbIX MAaHKaMM WAM pelleTKamu (cm. pucyHok 7.20), cnegyeT npoBoauTb Mo
bopmynam (7.87) un (7.88), rae Ay n Aes - nonHaa n apdekTMBHAA naolaab Bcex paboumx cTepiHen,
BXOAALLMX B COCTAB PELIETYaTOro 31eMeHTa.

) he %) C he L

3

__bZ o

a) ABYXBETBEBOM CTep:KeHb; 6) CTEPKEHb C YeTbIPbMA BETBAMM

PucyHok 7.20 - CTep»KHW CKBO3HOrO cevyeHus,
06beANHEHHbIE NIAHKAMM U PELLETKOM

7.7.11.2 PacyeT Ha YCTOMYMBOCTb CXKaTbIX CTEPXKHEW CKBO3HOTO CeYEHUA TUNa d, ABE BETBU KOTOPbIX
CoeAMHEHbI NIaHKaMM UK PeLleTKamu, cneayeT BbiNoHATL No dopmyne (7.86), Npy 3ToM KoapPULMEHT
() OTHOCUTENLHO OCW, NEPNEHAMKYNAPHOW MNaHKaM M peleTKam, ciegyet onpegensats no Ch



16.13330.2011 (tabavua A.1 ana cedyeHuit Tuna b u3 wseennepos, C-o6pasHbix M X —00pa3HBIX

npodunein) c sameHom lef Ha 3HayeHue lef . » KOTOpOe cneayeT onpeaenaTb B 3aBUCUMOCTH OT ﬁef . no

7.7.11.3.
7.7.11.3 YcTouMBOCTb OTAENbHbIX BETBEW A0/KHA OblTb NPOBEpeHa Kak Ha M3rMbHyo dopmy
NnoTepu YCTOMUYMBOCTM TaK U Ha KPYTUJbHYIO U U3IMBOHO-KPYTUABbHYIO GOPMbl NOTEPU YCTOMYMBOCTM NO

7.7.8.4 - 7.7.8.6. CnepyeT TaK¥Xe y4uTblBaTb NoABAeHWE LONOAHWUTENbHbIX MOMEHTOB AM = NeN,

BbI3BaHHbIX CMELLEHMEM LLEHTPa/IbHbIX OCEN Y-y U Z-Z OTHOCUTE/IbHO OCEBbIX YCUANI Mo 7.7.2.3, a TaKkxKe
PaCcLEHTPOBKOM peLLeTKMu.

7.7.11.4 MpuBeaeHHy0 rMBKOCTb ﬁef’c ONS CEYEHUM TUMA G C ABYMA BeTBAMM (pucyHok 7.20 a))

BbIYMUCAAIOT MO popmynam:
- ANA KpenieHuii NaaHKamm

= AL H0.82(14 )AL, (7.102)

Ibl,efho .
roe N =—"—,
la

- ANA COeINHEHUNSA peLleTKaMm

d3
roe & = 10—
noa

MpuBeaeHHYO TMHBKOCTb ﬁef’c AN CeYeHW TMna b c 4yeTbipbMa BeTBAMM (pucyHok 7.20 6))

BbIYUCAAIOT MO popmynam:
- 1A coeMHeHUA NaaHKaMmum

o =B g (08204 T+ (L) 22, ] (7,000

_ [bl7efbl _ Ib2,ej'b2
roe 1y = st ==

]Sllb [szlb

- AnAa coegnHeHunA peleTkamm

= A A
_ 72 dl,ef ef
ﬂef,c - /,ly max,ef + al +a2 A—, (7105)
d2,ef dl,ef
d; d’
roe 051 10 2 = 22 ,
b l bzlb

ﬂ‘ef,c - npuBeaeHHasn, ad)q)EKTMBHaﬂ rTMOKOCTb CKBO3HOIO CTepXHA B Uesom B MNJIOCKOCTU

nepneHANKyNApHOM ocK y-y;



ﬁbl,ef - npuseaeHHan, 3ddeKTnBHaA TrMOKOCTb BETBM OTHOCUTENbHO COBCTBEHHON oOCK
napannesbHon ocu y-y;
]’bz,ef - npueegeHHasn, 3pdeKkTMBHaa rMOKOCTb BETBM OTHOCUTENbHO COBCTBEHHOM OCK

napannenbHom ocu X-x;
ho - paccToaHMe MeXAay LEHTPaMU TAXKECTU CTEPIKHEN;
Ip - WAr NNAHOK, BbICOTA NAHEN PeLLETKM;
Ip1,ef - 9PPEKTUBHBIA MOMEHT MHEPLMWN BETBU OTHOCUTENIBHO COOCTBEHHOM OCU MapanienbHol ocu

Ib2,ef - 9ODEKTUBHBIA MOMEHT MHEPLIMM BETBU OTHOCUTENBHO COBCTBEHHOM OCK NapaniesbHoOM ocu

Is1, Is2 - MOMEHTbI MHEPLMW NNAHOK OTHOCUTENIbHO ocel 1-1 un 2-2;

Acr - 3ddeKTUBHaA NoLWaab BCEro CKBO3HOMO CTEPXKHA;

Adi, Ad2 - NAOWaAb CeYEeHUA PACKOCOB peLleTKM (MpM KPecToBOWM pelleTke - ABYX PacKoCoB),
PacnoNIOXEeHHbIX B NNIOCKOCTAX, NepneHANKYAAPHbIX 1-1 n 2-2,

7.7.11.5 B CKBO3HbIX CEYEHUSAX C NIAaHKAMM YCIOBHAA TMOKOCTb OTAE/NbHOM BETBM HA YHACTKE MeXAY
CBapHbIMW WBAaMWU UAN KpalHUMK BonTamm gonxHa 6biTb He meHee 1,15. BeTBM Ha pacyeTHOW A/MHe
MeXKAy NAaHKaMKn [0NXKHbl ObiTb NPOBEPEHbl Ha U3rMBHO-KPYTUAbHYIO POpMYy MOTEPU YCTOMYMBOCTU
BETBU B Npefeax PacyeTHON SANHbI MeXAY KPenneHMAMM NAAHOK UK pelweToK no dopmynam (7.91) n
(7.102).

7.7.11.6 YcnoBHas rmubKoCTb MeXKay Y3/1aMU BETBEM, PaCKPENJIEHHbIX PELLIETKaMM, A01KHa ObiTb He
6onee 2,3 1 He AOMKHA NPEBbIWATb YCAOBHYIO NPUBEAEHHYIO TMOKOCTb CTEPXKHSA B LLE/IOM.

7.7.11.7 PacyeT coegMHUTE/IbHbIX MIAaHOK M 3/IEMEHTOB PELUETOK CHKaTbIX CTEPXKHEM CKBO3HOIO
CeyeHunA cneayeT BbINOAHATL HA YC/IOBHYO NOMNEpeyHyo cuay Q, NPUHMMAEMYHO NOCTOAHHOM MO BCeW
ONVHE CTepPKHA no dopmyne

0,=y.-7,15-107 2330—£ E, (7.106)
R, )¢

y

roe N - nonHoe NPoAoAbHOE YCUNE B CKBOSHOM CTEPIKHE;
@ - KO3bOOULMEHT YCTONUMBOCTM NPU LLEHTPASIbHOM CHATUM ((a1A ceveHuid Tuna no Tabauue 7.5) u

CN 16.13330.2011 (npunoskeHue 4.1)).

7.7.11.8 YcnoBHyto nonepeyHyto cuny Q, cneayeT pacnpenenAatb NOPOBHY MeXAy pelleTKamu U
NAAHKaMK, NeXalwmmu B MAOCKOCTM, NepneHAUKYNAPHON OCU, OTHOCUTE/SIbHO KOTOPOW MpPOBOAUTCA
NpoBepPKa YCTOMYMBOCTU. PacueT coegMHUTENbHBIX MAAHOK U UX NPUKPENAEHUIA ceayeT BbIMOAHATb NO
CMN 16.13330.2011 (nyHKTbI 7.2.8 1 7.2.9).

7.7.11.9 PacuyeT pacnopoK, YMEHbLUAKOWMX PACYETHYIO AOJIMHY CXKATbIX 3/IEMEHTOB, caeayer
BbINOJ/IHATL HAa YCMAME, PaBHOE YC/I0BHOW NONEepPeyYHOoM cuae B OCHOBHOM CXATOM 3/ieMeHTe no dopmyne
(7.106).

7.7.12 PacyeT noTepu yCTOMYMBOCTM CTEHKMN OT MECTHOM HarpysKku

7.7.12.1 PacyeT Ha CMATME M MOTEP0 YCTOMUYMBOCTU CTEHKM npoduns, npu AencTBUU ONOPHOM
peakuMn Uan Apyron MecTHOM nonepeyvyHom cusbl, NPUAOKEHHOM K NOJIKe, caeayeT NpoBOAMTb UCXOAs
N3 3HaYeHMA nonepeyHomr cuibl Qu,p, KOTOPaAA AOMKHA YA0BAETBOPATL YCI0BUIO

7.9.£0,,, (7.107)

roe Qu,p - Hecylasa cnocobHOCTb CTEHKM NPU MECTHOM NonepeyHOM BO34,ENCTBUM.
7.7.12.2 NonepeyHoe ceyeHUe C OJHON CTEHKOW 6e3 3/1eMEHTOB eCTKOCTU (CM. puUcyHOK 7.21)
LOIXKHO OTBEYATb C/IeAYHOWMM KpUTEPUAM:

hu/t <= 200; r/t <= 6; 45° < <90°,



rae hw - BbICOTA CTEHKM MEXKAY CPeAUHHbIMU NAOCKOCTAMM MOOK;
r - BHYTPEHHWIA pagunyc yrios;
() - yron HaK/IoHA CTEHKM OTHOCUTE/IbHO MOJIOK (B rpagycax).

i
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PucyHok 7.21 - NMpumepsbl ceveHnii npodunein c o4HON CTEHKOM

7.7.12.3 Hecyluyto cnocobHOCTb Ha OAHY CTEHKY NPU MECTHOM MONepevyHoOM BO3AeUCTBUM Qu,p B
BMAE ONOPHOM peakuum Uan MECTHOM HarpysKku BbIYMCAAIOT No dopmyne

Qw’p:}/CCl‘zRySingﬁ l—Cr % . l—l—Cb % . I—Ch é , (7.108)

rge C - KoappuumeHT ns Tabnauy, 7.8 - 7.12;

t - TONWWMHA CTEHKMW;

@ - yron mexay NA0CKOCTbHO CTEHKM U NIOCKOCTbIO ONMOPHOM NOBEPXHOCTY;

I - BHYTPEHHUI paanyc nsrmnba;

Cr - KO3adPULUMEHT, yUNTbIBAIOLLNI TMOKOCTb CTEHKM U3 Tabauuy, 7.8 - 7.12;

b - ANVHA ONOPHOM YaCcTU UM MECTHOM pacnpeneneHHON HarpysKu;

Cb - KOIPOULMEHT, YUNTLIBAIOLLNIN ANUHY NPUNOXKEHUA JIOKAaNbHOW HArpyskuM Ha onope wuaun B
nponete u3 Tabnuy, 7.8 - 7.12;

h - BbICOTa NJIOCKOW YacTu CTeHKK npoduns;

Ch - KOOQOULMEHT, YYUTbIBALOLUI BbICOTY CTEHKN U3 Tabauuy, 7.8 - 7.12.

MpumeyaHwua

1 [nA KOHCTPYKTUBHbIX 3/1€EMEHTOB, COCTOALMX M3 ABYX W 6onee CTEHOK, 3HayeHue Qu,p
PacCYMTbIBAETCA A5 KaXKA0M CTEHKM NPOdUAA U CyMMUpYeTCs;

2 KoHLeBOe NpuaoKeHne onopHOM peakumm nan MecTHOM Harpysku oT cB0604HOrO Kpas anemeHTa
OO0/KHO ObITb MeHee uau pasHo 1,5hy;

3 MNpunoxkeHne gByX MeCTHbIX MPOTUBOMOJIOKHO HaNpPaBAEHHbIX HAarpy3oK, MPUIOMKEHHbIX K ABYM
Mo/sIKamM 3/1IeMeHTa, A0/1XKHO BblITb MeHee Uan paBHo 1,5hy;

4 MpunoxKeHne ABYyX MECTHbIX NPOTUBONONOXKHO HanpPaBAEHHbIX HAFPY30K, NPUNOXKEHHbIX K O4HOM
No/IKe aneMeHTa, A0/1XKHO bbITb paBHO uan 6onee 1,5hy,.

Tabnnua 7.8
CocTaBHble CTepPXKHU 13 ABYX WBennepos, C-06pasHbIx
n X —o0pa3HBIX npodunen, coegmuHEHHbIX CTEHKaMM
KoHcTpyKLmMA onopsbl u OnopHan peakuma nam c c c c OrpaHuueH
b h
NoNoK NOKanbHaA Harpyska ' na

3aKpenaeHH Monka Ha ogHy KoHueBas 10 0,14 0,28 | 0,001 r/t<=5




as Ha ornope | oKalimseHa

NoJIKY

MpomexkyToy

20 | 0,15 | 0,05 | 0,003 | r/t<=5
Han
KoHueBas 10 0,14 0,28 | 0,001 r/t<=5
Ha ogHy
nonky | fIPOMeXYTOY | 50 ¢ | 17 | 011 | 0,001 | rft<=3
Han
MNonka
He OKanmnera KoHuesas | 15,5 | 0,09 | 0,08 | 0,04
3aKpen/ieHH Ha age MpomeyTou r/t<=3
as Ha onope MoNKN o 36 | 0,14 | 0,08 | 0,04
KoHueBas 10 0,14 0,28 | 0,001 r/t<=5
Heokalimne | Ha oaHy
n
HHanmona | nonky | TROMEHYIOT| 20,5 | 017 | 011 | 0,001 | r/t<=3
MpumeyaHua

1 3HayeHuA KoapPULUMEHTOB AeUCTBUTENbHbI ANA OTHOLWeEHUI b/t <= 210; b / h <=1,0.

2 KoadodumumeHTbl C npuBeaeHbl A COCTaBHbIX ABYTaBPOB, NOJYYEHHbIX OT COeAMHEHUA CTEHOK
HenocpeaCcTBEHHO APYT K Apyry 1Mbo yepes cyxapu, nocnegHee peweHve npeanovTnTesibHo, Tak Kak
NO3BONSET KOHTPO/IMPOBATb MOSIBNEHWE LWENEBON KOPPO3UU U YBEAUMYMBAET MOMEHT MHEPLUU

ceyeHnAa 13 NJI0CKOCTHU.

3 PacctoAHMEe MeXay OCAMU KPEMJIEHUM Cyxapeh narmbaemblXx 31€MEHTOB [OJ/IKHbl ObiTb He

6onee 40i.s.

Tabnuua 7.9
CTep»KHW U3 OANHOYHbIX WBennepos u C-o6pasHbix Npodurneit
KoHcTpyKumMa onopbl u OnopHana peakuma nam c c c c OrpaHunyeH
NosoK NIOKaNbHas Harpyska r b h na
KoHueBas 4 0,14 | 0,35 | 0,02 r/t<=9
Ha ogHy
nosky | MIPOMEXRYTON |45 | 653 | 014 | 0,01 | r/t<=5
3aKpenieHH Monka c HaA
an Ha onope | oTrM6om KoHuesas 75 | 0,08 | 0,12 | 0,048 | r/t<=12
Ha aBe
nonku | IpOMeKYTOS | oy | 45 | 0,08 | 0,031 | r/t<=12
Han
KoHueBas 4 0,14 0,35 0,02
fa onny MpomexkyToy r/t<=5
ronKy 13 | 0,23 | 0,14 | 0,01
Monka c HaA
He 6
3aKpenaeHH otrnoom KoHueBas 13 0,32 0,05 0,04
an Ha onope Ha nse TpomenyTos rft<=3
nonkn 24 | 0,52 | 0,15 | 0,001
Han
MNonka 6e3 | Ha ogHy KoHueBas 4 0,40 0,60 0,03 rft<=2




otrnba

nonky | Mpomexytod | 3 | 535 | 910 | 0,01 | r/t<=1
Has
KoHueBas 2 0,11 0,37 0,01
Ha aBe
nofxm MpomexxkyToy rft<=1
Has 13 0,47 0,25 0,04

MpumedaHue - 3HayeHUa KoapPUUMEHTOB AeUCTBUTENbHbI ANA OTHOoWweHu b/t <= 210; b/h <=

2,0.

CTep’KHU U3 OAMHOYHbIX Z-06pasHbIx Npodunel

Tabnuua 7.10

KOHCTpyKumA onopbl n OnopHasa peakuma nam c c c c OrpaHunyeH
NoNOK JIOKanbHas Harpyska r b h na
KoHueBas 4 0,14 | 0,35 0,02 r/t<=9
Ha ogHy
nonky | fPOMexyTOd | 3 | (o3 | 014 | 001 | rft<=5
3aKpenaeHH Monka c HaA
aA Ha onope |  oTrUGOM Konuesas | 9 | 0,05 | 0,16 | 0,052 | r/t<=12
Ha aBe
noku | IPOMEXyTOY | o)\ 507 | 0,07 | 0,04 | r/t<=12
Has
KoHueBas 5 0,09 0,02 | 0,001
Ha oaH
noniyy MpomexxyToy r/t<=5
13 0,23 0,14 | 0,01
Monka c HaA
oTrubom Konuesas | 13 | 0,32 | 0,05 | 0,04
Ha aBe
nofxm MpomexkyToy r/t<=3
H 24 0,52 0,15 | 0,001
e Has
3aKpenJ/ieHH
an Ha onope KoHueBas 4 0,40 | 0,60 | 0,03 rft<=2
Ha ogHy
nonky | flPOmexyTod | 3 | o35 | 010 | 001 | rft<=1
MNonka 6e3 HaA
otruba Konuesas | 2 | 0,11 | 037 | 0,01
Ha aBe
nofxm MpomexxyToy r/t<=1
13 0,47 0,25 0,04
Hasa
MpumedaHue - 3HaYeHMA Ko3PPULNEHTOB AeNCTBUTENbHbI ANA OTHoWweHu b/t <=210; b/h <= 2,0.

7.7.12.4 B nonepeyHbIX CEYEHUAX C ABYMA M Bonee CTEHKAaMM, BKAOUYAA NPOdUANPOBaHHbIE NCTbI
(cm. p1cyHOK 7.22), HecyLyto cnocoB6HOCTb CTEHKM 6e3 31eMEHTOB KECTKOCTU NMPU MECTHOM NoNepeyHoM

BO3AEIZCTBVIM cneayet onpenenAatb, npu chegyrowmnx ycnosmax:

- €C/1Y PACCTOSIHME C OT Harpy*KeHHOro yyacTKka 4o cBo6oAHOro Kpas (cm. Tabauuy 7.3) He meHee 40

MM;



- €C/iIn nonepevyHoe cevyeHne yaoBaeTBOPAET CheayroWUMM KpUTEPUAM!

r/t <= 10; h,/t <= 200; 45° < <90°

Rw,Rd Rw,Rd Bw,Rd ?Hw,nd Ay Rd Ry Rrd
PucyHok 7.22 - NMpumepsbl npodunein c gsyms n 6osee cTeHKamm

7.7.12.5 Hecyuwyo cnocobHOCTb Ha OAHY CTEHKY MPOPUIMPOBAHHbLIX HACTU/IOB, KaCCETHbIX W
WAANHBIX Npodunen Nnpu mMecTHOM MOMepeyHOM BO3AEWUCTBUM Qu,p B BMAE OMOPHON peakuun mau
MECTHOW Harpysku cneayet onpegenatb no dopmyne (7.106). 3HaueHuns koadoduumneHtos C, G, Cp, Ch
npueeaeHbl B Tabavue 7.11 ans oAMHOYHbIX KaCCETHbIX U WAAMHbIX npodunei n B Tabauue 7.12 - ans
NpodUANPOBAHHbIX HACTM/IOB.

Tabnunua 7.11

CTep)-KHM N3 OAMHOYHbIX KaCCETHbIX U WNANMHbIX npocbvmeﬁ

KOHCTpyKumA onopbl n OnopHasa peakuma nam c c c c OrpaHunyeH
MoJsIoK NOKa/ibHas Harpyska ’ b h ns
KoHueBas 4 0,25 0,68 0,04 r/t<=5
Ha ogHy
nonky | fpomexytod | o | o193 | 513 | 004 | rft<=10
Has
3aKkpennaeHH | [lMonkac
an Ha onope | oTrubom KoHueBas 9 0,10 | 0,07 | 0,03 | r/t<=10
Ha gBse
nonku | fpomexytod |0 | 14 | 092 | 002 | r/t<=4
Has
H KoHueBas 4 0,25 0,68 0,04
e
Monka c Ha ogHy
3aKpenneHH Gom ok MpomeskyTou r/t<=4
as Ha onope | 0! v o 17 | 0,13 | 0,134 | 0,04
Tabnnuya 7.12
MpodurnmMpoBaHHbIe HACTU/bI C HECKOIbKMMM CTEHKaMM
KoHcTpyKLMa onopsl OnopHasa peaKkuma Uau c c c c OrpaHunye
M NONOK JIOKa/ibHas Harpyska r b " HUA

3akpenneHHadA Ha Ha ogHy KoHueBas 3 0,08 0,70 0,055 rft<=7




onope nonky | Mpomexyro| g 010 | 0,17 | 0,004 | r/t<=10
YyHan
KoHueBas 9 0,12 0,14 0,04
Ha ase nonku r/t<=10
Mpomexyto | 15 | 511 | 021 | 0,02
YyHan
KoHueBas 3 0,08 0,70 0,055
Ha ogHy
rit<=7
norky  |Mpomesyro| g 0,10 | 0,17 | 0,004 !
YyHan ! ! !
He 3akpenneHHana Ha
onope KoHuesan 6 0,16 | 0,17 | 0,05 | r/t<=5
Ha aBe nonku MpomesyTo
17 0,10 | 0,10 | 0,046 -
YyHan

7.7.13 PacueT nepdpopupoBaHHOrO HAacTMNA

7.7.13.1 NepdopupoBaHHbIA HACTUA C KPYrAbIMW OTBEPCTUAMM, PACMOJIONKEHHbIMU B Yraax
PaBHOCTOPOHHErO TPeYroJibH1Ka Npu cooTHoweHnn napametpos 0,2 <= d/a <= 0,9 (cm. pucyHok 7.23),
MOXeT ObITb PAacCcyMTaH Npu YCAOBMMU, YTO MPWU ONpeseneHUn ChAOLHOrO CeYEeHWs HacTUNa Y4YTeHOo
ocnabneHue ero oTBepCcTUAMM NyTem BBeaeHUA 3GOEKTUBHON TOJILMHbI, NPUBEAEHHOM HUXKeE.

7.7.13.2 XapaKTepuCTUKM MOJIHOTO CevyeHusa paccumTbiBaloT no 7.3.1 ¢ 3ameHoW t Ha tyef
BbluMcasemyto no popmyne

PucyHok 7.23 - Cxema pacno/ioKeHuna OTBEePCTUIN
8 neppopupoBaHHOM HacTuie

XapaKTepUCTUKN 3GPEKTUBHOTO CEYEHMA PACCYMTLIBAIOT NO pasgeny 7.3.1 ¢ 3ameHON t Ha tyef,
BbluMCAAEMYIO NO dopmyne

d
by =13 1,18(1 —;). (7.110)

Hecyuiyto cnocobHOCTb 0A4HOM CTEHKM NPU AeNCTBUM IOKAIbHOM NMONepeyHoi CUbl PacCYMTbIBatOT
no 7.7.2 c 3amMeHOl t Ha t,ef, BblUMCAAEMYIO N0 popmyne

d\ h
Z‘c,ef =t 1_(_) h_p ) (7.111)



roe hp - HAKNOHHAA BbICOTa NepPPOPUPOBAHHOM HYaCTU CTEHKW;

hw - 06Wan HaKNOHHAA BbICOTA CTEHKM.

7.7.13.3 MNepdopupoBaHHble copToBble Npodunun (wsennep, X—,Cu Z-06pasHble) C Wenesoi
nepdopaumeit (cm. pucyHok 7.24), Tak HasbiBaemble Tepmonpoduaun, cneayet paccymTbiBaTb Npu
YCNOBUWM, YTO NMpPU ONpeaesieHnN napameTpoB cedyeHusa npodunsa ocnabneHve ero orsepcTuamm byaet
y4YTeHo nytem BeeAeHnA 3QPeKTUBHOM TONLLUHDI.
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1; 2 - 30HbI 0OCNAbNEHN, NO KOTOPLIM CNeayeT BbINOAHATb pacyeT
PucyHok 7.24 - MapameTpbl Wenesoi nepdopaunm tTepmonpodunen

7.7.13.4 B obuiem cnyyae nAacTMHKKM (30Ha 1, pucyHOK 7.24) CTEHKM WAW MONKU C LWEeneBoi
nepdopaumeiri M HepaBHOMEPHbIM pacnpeaeneHUemMm HanpsAXeHWn Mo LWUPUHEe, KpUTUYecKoe
HanpsxXeHne MoxeT bbITb onpeaeneHo Gpopmynoi

o.=k 7[2—D (7.112)
7 B

cr

8(1+\/E+k2v—v)

roe k, = > > 5
JA+w) +0112(1=p) +(1+y)

A
kh, +

d2
k=241-v)f—;
ac

h - WMpPUHa NNACTUHKM (CM. pUCYHOK 7.24);

h1 - cymmapHas WnpuHa y4acTKoB NIaCcTUHKKM Be3 npoceyek;

ho - LULMPMHA y4acTKa € NpoceyKamu;

d - Wwar wenesblXx OTBEPCTUI B HaNpaBAeHUN WNPUHbI NAACTUHKMY;
g - War WeneBblX OTBEPCTUI BAOAb A/IMHbI NAACTUHKMY;

C - AJIMHA LLeNeBoro oTBepcTns;

ﬂ - KO3pdMUMEHT, onpeaensembln no Tabauue 7.13.



Tabnuua 7.13

3HauyeHunAa KoapPMuneHToB ﬂ

a/d 2,5 3,0 4,0 6,0 8,0 10,0 00

Jé; 0,249 0,263 0,281 0,299 0,307 0,313 0,333

7.7.13.5 Mo KpUTMUYECKOMY HanpaXKeHUIo onpeaenatoT NpuBeaeHHY0 TMBKOCTb NAACTUHKM

— R,
j’p: J_y)

cr

Mo KOTOPOW B COOTBETCTBMM C 7.3.1.7 BbIMUCAAIOT KOIPPULMEHT peayKuum O U ONpPeaenstor te

NnAacTUHKM ¢ nepdopaunamn. [anee pacyeT nposBodAaT B cootsetcTBun ¢ 7.3.1.7 n 7.3.1.8 Kak ans
npoduns, y Kotoporo nepdopmMpoBaHHaA CTEHKA UMEET NPUBEAEHHYIO TONLLUHY tef.

7.7.13.6 Pa3smepbl npoceyek, Ana obecneyeHna npesblileHUa O, 30Hbl 2 (pUCyHOK 7.24)

nepdpopaummn Hag O, Bceil NnepdOPMPOBAHHOMN MIACTUHKM CTEHKM UAM MONKM Npoduna (cM. pUCYHOK

7.24), LONKHbI OTBEYATb TPebOoBaHUIO:

< 0,907 + 0,8323— 8,84£+ O,944E. (7.113)
h a h h

8. KacceTHble npodunan, packpensieHHble roppupoBaHHbIMU UCTaMU

8.1. Obuwme nonoxKeHua

8.1.1 KacceTHbliit npoduab npeactaBnset coboit 60blwon Nnpoduab B BUAE NENXKALLETO LWBENAepa C
OTrMBamMM CTEHOK, KaK 3TO MOKa3aHo Ha pucyHKe 8.1. NMpeanonaraeTcs, YTO y3KMe OTrMbbl CTEHOK A0/KHbI
6bITb pacKkpenieHbl N3 NAOCKOCTU NPUKPENIAEMbIM K HUM FOPPUPOBAHHbBIM CTasbHbIM IMCTOM.

8.1.2 Hecyuwyto cnocobHOCTb CTEHOK KacCeTHbIX MNpoduielt Ha cpe3 U BOCNpUATUE MECTHOM
nonepeyvyHomn Harpy3Kn onpenensatoT B COOTBETCTBMN € 7.7.9 n 7.7.11, HO C y4eToM 3HaveHusa M..

MpeaenbHbll MOMeHT M. ana KaccetHoro npoduna onpegensaoT no 8.2.1 n 8.2.2, ¢ yyeTtom
cnepyouwero:

- reoMeTpUYeCcKme pa3mepbl COOTBETCTBYIOT AManasoHam, NpusBeseHHbIM B Tabaunue 8.1;

- BbiCOTa roppoB Ha LWIKNPOKOKN NosKe h, He npesbliwaeT h/8, rae h - obwasa BbiCOTa KacCeTHOro
npoduna.

8.1.3 Kak BapMWaHT, npeaenbHbli MOMEHT A/ KacceTHoro npoduna moxkeT OblTb onpeaeneH
nocpeacTBom McnbiTaHMiA. Mpy 3TOM UchbITaTeNlbHOEe 060pyAOBaHME He A0/MKHO CO34aBaTb MECTHble
HarpysKu B 3/IeMeHTe Ce4YeHMA KacCeTHOro Npopus.

Tabanua 8.1
MpeaenbHble NapamMeTpbl KaCCETHOTo Npodus
HanmeHoBaHWe napameTtpa MpepenbHble 3Ha4YeHMA napameTpa
TonuwmHa nucra 0,6 Mm <= tpom <= 1,5 mm

WwnpuHa oTrnba cTeHKn 30 Mm <= bs<= 60 MM




BbicoTa cTeHKMU 60 mm <= h <= 200 mm

WnpuHa nonkm 300 mm <= b, <= 600 mm
MoOMEeHT MHepLnM Ha eaANHULY LWNPUHBI la/by <= 10 MMm*/mm
$§1<=1000 mm

PucyHok 8.1 - TunoBas reomeTpus KacceTHbIX npodunei

8.2. Hecylwas cnocobHOCTb Npu AeNCTBUN U3MMBAtOLWEro MOMEHTA

8.2.1 LLInpoKas nosKa ce4eHUa cxKata

MpeaenbHbli MOMEHT A/A KAcCETHOro Npoduana Mpu CKATON LUMPOKOW MOJIKE ONpenensatT ¢
MCMONb30BaHWEM MOSTANHOM Npoueaypsbl, NPeacTaBAeHHOM Ha pUCYHKe 8.2:

- atan 1. OnpegenstoT 3PpPeKTUBHYIO NNOWAAL BCEX CHATbIX YacTeM MOMEepeyHOro ceyeHwus,

OCHOBBIBAACH Ha OTHOLIEHWNN HaNPAXEHWI I/ = O, / O, NONyYeHHBIX C UCNOAb30BaHWEM 3DDEKTUBHOM

LUMPUHBI CXKATbIX NOJIOK, HO NPUY NOJIHOM NAOWAAN CTEHOK;
- atan 2. HaxopsaT ueHTp TaAXecTn 3PPeKTUBHOro MONEepeyHOro CeYeHus U onpeaenstoT
npeaenbHbln MOMeHT M. no popmyne

Mc = 0,8WeﬁminRy. (8.1)
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PucyHok 8.2 - OnpegeneHne npeaenbHOro MOMeHTa
NPW CKaToWM LUMPOKOM NosKe

8.2.2 LInpoKana nosiKa cevyeHna pactaHyTa

8.2.2.1 TpegenvHblih MOMEHT ANA KacCeTHoro npoduas C pPacTAHYTOM LUMPOKOM MNOJIKOM
onpeaenstoT C UCNONb30BaHMEM NO3TANHON NPOLLeAypbl, NPeaCcTaBAeHHOM Ha pUcyHKe 8.3:

- a1an 1. OnpeAenaoT LeHTP TAXKECTU NOJHOMO NONEPEYHOrO CEeYEHNS;

- aTan 2. OnpegenaoT 3GGEKTUBHYIO LINPUHY LUIMPOKOM MOAKU byef C Y4ETOM €e BO3MOXKHOIo
UCcKpuBAeHua, no opmyne

53,3:10°¢rt,,

b, ; (8.2)

roe by, - NONAHaA WUPUHA LWMPOKOM NOMKKU;

€0 - PacCToAHME OT LeHTPabHOW OCK MOAHOMO NOMepPeyYHOro ce4YeHns A0 LEeHTPabHON OCKU Y3KUX
NoJIOK;

h - obuwasn BbicoTa KacceTHoro npoduns;

L - nponeT KaccetTHoro npoduns;

teq - 9KBMBAIEHTHAsA TOJILLMHA LUMPOKOW MOJIKM, BbluMCAseMan no Gdopmyne

teg = (12/a/bU)1/3; (8-3)

rae lo - COBCTBEHHbIA MOMEHT MHEPLIMK CEYEHUA LLUMPOKOMN MOJIKK (CM. PUCYHOK 7.19);
- a1an 3. OnpeaenatoT apPeKTUBHYIO NAOLWAAb BCEX CKATbIX YAacTell, OCHOBbLIBAACb HA OTHOLLEHWUU
HanpaxeHun Y = O, /O'l , MONYYEHHbIX C MCNOAb30BaHMEM IPPEKTUBHOM LWIMPUHLI MOSIOK, HO MpK

NOJIHOM N/IOLWLAAM CTEHOK;

- 3Tan 4. HaxomaT ueHTp TAXKecTn 3GGEKTUBHOIO NOMNEPEYHOr0 CEYEHUA N ONpPesenatoT HeCyLLYHo
crnocobHocTb My M3 yCNOBUA NOTEPU YCTOMUMBOCTM MJIOCKOM dopMbl M3rnba, NUCNONb3ya cledytoumne
BbIPaXKEHMA:

M, =088W, R, ; M,<0,8%, R, (84)



roe Wes = Iy,ef/zc; West = Iy,ef/Zc;

,Bb - NONpPaBOYHbIV KO3PPULMEHT, paBHbIiA:

B, =1,0 -npu si <= 300 mm;

B, =1,15 - npn 300 mm <= s; <= 1000 mm;

51 - PACcCTOAHUE MEXAY MeTU3aMM (Lar), packpenaatoLLme y3KMe NOAKM U3 NNOCKOCTU (CM. pUCYHOK
8.1).

NcKkpuBaeHWe NONKK Npu onpeaeneHnm npornbos He yYnTbIBaeTCS.

8.2.2.2 [nA ynpouweHWs MPaKTUYECKMX pPaACYETOB MOMEHT, BOCMPUHMMAEMbIN KacCETHbIM
npodunem c LUMPOKOW MOJIKON 6e3 3/1eEMEHTOB KECTKOCTU, MOXKET OblTb onpegeneH, NpubANMKEHHO

NPUHMMAnA 3 EKTUBHYIO NNOLLAAb CEYEHMA PACTAHYTOM LUMPOKOM NOJIKM PaBHOM NIOLWAAM CEYEHMUA ABYX
C¥KaTbIX Y3KMX MOJIOK.

‘-i‘bgﬁ’«g
i %o *;
] HaH o o
Fy {
b1 2] D, (2
Gran ?
%<08ky [ [

r B\@T

bh. i
s u,,,.._im..i
= ¥
o,<088y (D o =08% |
Fryon Ta d

PucyHok 8.3 - OnpegeneHune npeaenbHOro MOMeEHTA
NpuW PacTAHYTOM LMPOKOKN NoaKe

9. MNpeaenbHoe cocToAHME No AePOPMaLUAM KOHCTPYKLUIA

9.1 MNpw pacyeTe xono4HOGOPMOBAHHbIX NTPOodUIEit Mo BTOPOMY NpeaeibHOMY COCTOSIHUIO cieayeT
MCNONb30BaTb FEOMETPUUYECKME XAPAKTEPUCTUKM 3SPPEKTUBHOrO MNOMEPEYHOrO CeYeHUsA, C Y4eToM
peayKLMMU CxKaTbIX YacTein ceyeHuin. MNpormbsl onpeaenatoT B NpeanoioKeHUM ynpyroi paboTbl cTanu.

9.2 Onsa pacyeTa appeKkTMBHOM Naowagm n apGeKTMBHOIO MOMEHTA MHEPLUM cedyeHnn no 7.3 no
TpeboBaHUAM AedOPMATUBHOCTU A8 BTOPOro NpeaesibHOro COCTOAHUA MBKOCTb lp,m MOXeT 6bITb

onpegeneHa no dopmyne

h,ser




roe O - MaKCMMa/JibHOE CXMMatloulee HanpAxXeHune oT peaanoﬁ HOpMaTMBHOﬁ Harpysku

com,n
(paccuntaHHOE Ha ocHoBe 3¢ EKTUBHOrO NONEPEYHOrO CEYEHMA) B COOTBETCTBYIOLLEM 3/1IEMEHTE.
9.3 Kak BapuaHT, MOMEHT UHEPLMM ceveHuns I npu onpeseneHnm npornbos MmoxKeT BbiTb paccunTaH
C UCNO/Ib30BAaHNEM MHTEPMNOAALMM NOAHOTO U 3PPEKTUBHOIO NoMnepeyHbix ceyeHnin no ¢opmyne

o
1,=1, —;g(lg —[(O')ef), (9.2)

rae /g - MOMEHT UHEPUWNKN NONTHOIO NonepeyHoOro ce4eHUA,

O-g - MaKCMMa/ZibHOE CXHMMaruiee HanpaxeHune ot M3I'l/16a, npun pacyeTe no BTOpOl‘/‘i rpynne

npeaesibHbIX COCTOSHUIA, OCHOBAHHOE Ha NOJIHOM nonepeYyHom cevyeHuu (B popmyne co 3Hakom "noc");

I(G)ef - MOMEHT MHepuMn 3$PEKTUBHOrO MOMNepPeyvyHoro CeYeHus, ¢ y4eToM MOoTepu MeCTHOM

yCTOVI‘-IMBOCTM, BbIYMCNEHHOMN npn  MakKCMMa/ZibHOM  HanpA>XeHun o2 O-g . MakcmmanbHbIm

Hanps)eHuem sfBAseTcA Haubosblwlee MO abCoONOTHOMY 3HAYEHUIO HanpAMKeHue B npeaenax
paccmaTpuMBaEeMol pacyeTHOM A/INHbI 3IEMEHTA.

9.4 MomeHT nHepLun 3PPEeKTUBHOTO ceYeHUs lof (MU If) MOXKET BbITb MPUHAT NEPeMeHHbIM BLO/1b
nponeta. Kak BapnaHT, MOMKET NUCMO/1b30BaTbCA MOCTOAHHOE 3HAYeHMEe MOMEHTa MHEPLUK, NoTyYeHHoe
NCXoaa U3 MakCMMaibHOro abcoNtoTHOrO MOMEHTa B NPOJIETE OT HOPMATUBHOM Harpysku.

10. Pacyet coegmnHeHuU

10.1. PacueT HecylLeit cnoCOBHOCTU 3N1EMEHTOB B COeIMHEHUAX Ha MeTM3ax

10.1.1 B coeauHeHuax Ha 6onTax, BUHTaX, O06ENAX M BbLITAXHbIX 3aKNenkax WX Hecyllylo
CnocobHocTb Npp, ONpeaenaoT CONPOTUBAEHMEM CMATUIO COEOUHAEMbIX TOHKOCTEHHbIX 3/1EMEHTOB B
KOHTaKTe C BUHTOM UM 3aKnenKkoi no ¢popmyne

Nbp = Rbpdbzl‘}/byc’ (10'1)

rae dp - HOMUHaNbHbBIN BHYTPEHHUI AMameTp pe3bbbl No AHY BNagMHbl CAMOHape3atoLLero BMHTa,
ANaMeTp 3aKnenku unm grobens;

21 - HaMeHbLLasa CyMMapHas TONLMHA COeAMHACMbIX 31€MEHTOB;

Rbp - pacyeTHOE CONPOTUBNEHNE CTA/IM COEAMHAEMbIX 3IEMEHTOB NO Npeaeny NPoYHOCTYH;

Y, - K03bdunumeHT ycnosmin pabotbl 6onTosoro coeamHeHna no ClM 16.13330.2011 (tabnauua 41);

V. - Ko3adPMLUMEHT ycnoBuit paboTbl coeMHAEMbIX 31eMeHTOB (cm. Tabamnuy 5.1).

10.1.2 TpOYHOCTb Ha pacTAMKEHWUE COoeAMHEHWI F, Ha BbITAMKHbIX 3aK/AenKax, CaMOHape3aloLWwmx
BMHTAX W Alobensx onpeensoT Ha OCHOBAHWWM AaHHbIX HaLMOHa/NbHbIX CTaHAAPTOB, CTaHAAPTOB
OpraHMsaumMii MAM NONYYEHHbIX HA OCHOBAHWW PE3yNbTaTOB MCMbITaHWUIA 3HAYeHWA HOPMATUBHOM
NPOYHOCTU Fpy Ha pacTAXKeHune no opmyne

F
F,=—", (10.2)

rae Fon - HOPMaTUBHOE CONPOTUBAEHME METU3a Ha PaCTAXKEHUE;
¥, - k0adbduumeHT besonacHocTn No matepuany metusa, 7, = 1,25.

10.1.3 Hecyuiyto cnocobHocTb Fp BbITAMKHbBIX 3aK/JEMOK, CaMOHapes3alolWmnx BUHTOB, Atobenen u
60NTOB MO CMATUIO OCHOBHOIO MeTa/iNla onpeaenstoT no ¢opmyne



R
F,=a-—"-d-t; (10.3)

m

ANnA 3aKnenok:

R et
F, <=1 104
b 1.2y (10.4)

m

rae d - HOMMHabHbIN AnameTp MeTus3a;

t - ToNwmMHa 601ee TOHKOro U3 COeAUHAEMbIX 3/IEMEHTOB;
t1 - TonwmHa 6os1ee TONCTOro U3 COeAUHAEMbIX 31EMEHTOB;
a - KoaddpuumeHT, onpeaensemoln no Tabanue 10.1;

]/m - K03¢¢MU,MEHT 6e30MacHOCTM OCHOBHOrO meTanna.

10.1.4 Hecyuwyto cnocobHocTb F, CaMoHapes3alolmnx BUHTOB U Atobenein no BbipbiBaHUIO TOHKOIO
JIUCTa Nog, ro/IOBKOM MeTM3a A/1A CTaTUYECKMX HAarpy3oK BbluMCAAOT o dopmyne

F =a-R -d, -t, (10.5)
roe R, - pacyeTHOe CONpoTMB/IEHUE CTaM MO Npeaeny NPoYHOCTY;
dw - AnameTp ronoBKM (cTanbHOM LWalbbl) camoHapesalulero BWHTa (aAlbena) + ToAlMHA

Hanbosiee TOHKOro M3 COeANHAEMbIX 31EMEHTOB.
[nA BETPOBbIX HAarpPy30K B COYETAaHUM C MOCTOAHHbIMU Harpy3Kamm 1 6e3 Hux:

F,=0,50¢-R, -d -t (10.6)

Tabnnuya 10.1

3HayeHus koadpdnuneHTa &

Haumerosakye KpenesHoro dopmynbl ana onpegeneHns KoapomumeHtTa &
anemeHTa PMY/IbL A pea 4
nput=t;
a =361, <2;
< Runelt .
b = 9
BbITAXKHbIE 3aKNenKku 1327,,,
npwu ty >= 2,5t a=2,1;
nput<t; <=2,5t O - N0 NNHENHOWN UHTepNoNALUMK
nput=t
a=32,<2,l;
npu t; >= 2,5t
aMoHapes3atoLWmne BUHTbI Wt<1,0mm a=32 %{ <2,1;
npwu t, >= 2,5t
nt>=1,0 mm a=21;




nput<t; <=2,5t Q. - N0 INHENHOWN UHTepNoONALUK

Nrobenn a=32 %f <21

npn 0,75 <=t <=1,25 mm
bonTbi nput>1,25mm

a =133

10.1.5 Hecylyyto cnocobHOCTb Ha Cpe3 CoeaMHEHUI Ha BbITAMKHbIX 3aK/enKax, CaMOHape3atoLWmx
BMHTAX 1 Atobensax Fy onpegensoT UCMbITaHUAMM MO HOPMATUBHOMY 3HAYEHUIO Pa3pyLUAtOLLLEe HarpysKu
Ha cpes Fs no popmyne

F
F =—",(10.7)
7

m

roe Y, - KoadduumeHT 6esonacHOCTV NO maTeprany metusa, 7, = 1,25.
Mpwu cobaogeHUN YCNOBUIA:
Fs< 1,2F,, nunn ZFv <L,2F, - pna saknenok;

Fs<1,2Fs vnn ZE <1,2F, - pna camoHapesatoLumx BUHTOB;

Fs < 1,5F4, unu ZE <1,5F, - pna gro6eneii.

10.1.6 Hecyuiyto cnocobHOCTb CaMOHApPe3atoLWMX BUHTOB Ha BblAeprMBaHMe U3 ONOPHOro 3/1eEMEHTA
Fso BBIMMCAAIOT NO GOpMyNam:

t
npu —=<1 F,;=0,45dt, R,;
s
, (10.8)
npu —>1 F,,=0,65dt, R,

S

rae tsup - TOAWMHA ONOPHOIO 3/1IEMEHTA, K KOTOPOMY KPENUTCA BUHT UK aAtobenb;

S - war pesbbbl.

Hecywyto cnocobHocTb Aiobeneit Ha BblgepruBaHue Fgo ONpPeaensaloT UCMbITaHUMAMKM MO
HOPMaTMBHOMY 3HAYEHMIO Pa3pyLUatOLLLE HAarpy3KK Ha cpes Fqon

F
Fy=—%", (10.9)

m

rae ¥, - KoahduumeHT 6esonacHocTn no matepuany metusa, ¥, =1,25.

10.1.7 Npn ogHOBpEMEHHOM AENCTBUM Ha METU3 CABMUIA U PACTAMXKEHUSA, NPU YCAOBUN, UTO Fr U Fy
onpeaeneHbl PacieToM, HeCyLLYO CMOCOBHOCTb COEANHEHMA HA METU3AX BbIUMCAAIOT No dopmyne

2 2

F;," + v,r
min(F Fo’p) min(F F

p.p’ b,p°>" n,p

<1. (10.10)
)



10.1.8 MNMporHo3npyemblit CPOK CAY*KObl METU30B A0XKEH OblTb HE MEHEE CPOKa CYKObl HeCyLLMX
KOHCTPYKLMI KapKaca. MoaTBepKaeHNE CPOKA CNYKObI OCYLLLECTBAAETCA Ha OCHOBAHWM OMbITHbLIX ZAHHbIX
NN HaTyPHbIX UCMbITAHUA.

10.2. TpeboBaHMA K pacCTaHOBKE METU30B B COEANHEHUAX

10.2.1 MuHUManbHO A[ONYCTUMble PACCTOAHMA MeXKAY MeTU3amMuM W OT MX OCeM A0 Kpaes
coeguHAEMbIX 3/1EMEHTOB NpeacTaB/ieHbl Ha pucyHKe 10.1 n npuHUMatoTtca no Tabaumue 10.2.

i 1 i a2
Hanpaenere |- ﬁB ----------- ﬁ& ------ 'dy-ei} =
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PucyHok 10.1 - PacnonoxeHne meTusoB B cOeAUHEHUAX
Tabnnuya 10.2

MuHMManbHbIE AO0NYyCTUMble PaCCTOAHUNA MeXJYy METU3aMU
N OT MUx ocel A0 KpaeB coegunHAeMblX 3/1eMeHTOB

B munnnmetpax
Tun meTtnsa
Pasmep no
PUCYHKY BuHT .
101 3aKnenka camoHapesatouyii Oobenb BonT (MMHMManNbHbLIN
. _ — — — *
2,6<=d<=6,4 30<=d<=80 2,6<=d<=6,4 pasmep M6 <*>)

€1 1,5d0 3,0do 4,5d0 Z,Odo

e 1,5d0 1,5do 4,5d0 1,5do

P1 3,0d0 3,0do 4,5d0 2,5do

P2 3,0d0 3,0do 4,5d0 2,5do

<*>TMo FOCT P NCO 8765.

10.2.2 AnameTp OTBEPCTUIA NOA BUHTLI AOIKEH OTBEUYATb TPEOOBAHUAM TEXHUYECKUX PEFNaMEHTOB
N3roToBUTENA. DTN PEernaMeHTbl AO/XKHbI ObITb OCHOBaHbI HA CeAYOLWUX KPUTEPUAX:

- MOMEHT 3aKpy4MBaHUA AONKeH ObITb 6onee, YeM MOMEHT, Tpebyemblit A1 Hape3aHus pe3bbbl B
coeNHAEMOM 3/IeMEHTE;

- MOMEHT 3aKpPY4YMBAHUA [O/MKEH OblTb MEHee, YeM MOMEHT, Bbi3blBatoWMIi cpe3 pe3bbbl uam
roN0BKU MeTn3a;

- MOMEHT 3aKPYYMBaHMA A0MKEH BbITb MeHee 2/3 MOMEHTA, CPe3atoLLEro roI0BKY METU3a;

- 3aKnafHasA roJIOBKa 3aK/enKku, a TaKKe FO0N0BKM CaMOHapesallWwmx BUHTOB U aAtobenei
pacnonoxeHbl Hag 6oee TOHKMM U3 COeANHAEMbIX JINCTOB;

- NpMBEAEHHble Bbille NPaBUaa pacyeTa BbITAXKHBIX 3aK/IEMNOK MPUMEHUMbI TONILKO B TEX CNYyYanX,
KOrza AMameTp OTBEePCTMA NPEBbILWAET AMAMETP 3aKNAeNKU He bonee yem Ha 0,1 mm.

10.3. TpeboBaHMA 1 NpaBuaa NPOEKTUPOBAHUA COeAUHEHUI, BbINOJIHEHHbIX TOYEYHOM CBapKOW

10.3.1 ToyeuHyto CBAPKY, BbIMOJIHAEMYIO KOHTAaKTHbIM METoA40M IGO0 MEeTOAOM MPOMn/aB/eHUs,



cnefyeT NCNoNb30BaTb A48 MPOKATHOIO UM OLMHKOBAHHOIO NPOKaTa TOAWMHOM 40 4,0 MM NpU yCNOBUU:
6os1ee TOHKasA coeaMHAEMAn YacTb UMeeT TOLLKUHY He 6onee 3,0 mm.

10.3.2 PacuyeTHyl0 Hecylwyto CnocobHOCTb CBAPHbIX TOYEK BbIMMCAAIOT MO NPUBELEHHBIM HUXKE
dopmynam.

HecyLuyto cnocobHOCTb Ha cMATHE U pa3pbiB Ne BbIMMCAAIOT No GopmMmynam

ecm £ <1,<2,5t N, =2,7td R ; (10.11)

ecw 1, 22,5t 0,7d’R < N_=2,7\td R, <3,1d R,, (10.12)

roe t - ToNWwmnHa Hanbonee TOHKOrO NPUCOEANHEHHOIO 3/1IEMEHTA UAKN INCTA, MM;
t1 - ToNWwMHa Hanbonee TONCTOrO NPUCOEANHEHHOIO 31IEMEHTA UK NIUCT];

ds - BHYTPEHHWUI AMaMETP 3/IEKTPO3aK/IENKN, PaBHbIN:

- Npu cBapKe nponsasneHnem ds = 0,5t + 5 mm;

- Npu cBapke conpotueneHvem d, = 5Vt

Hecyluyto cnocobHOCTb Kpas 3nemeHTa Ha BbipbliB N, BbIYUCAAIOT No dopmyne
N, = 1,4tesR.. (10.13)
HecyLuyto cnocobHocTb ceveHunn HeTTo N, BblUMCAAIOT No dopmyne
Np = AnetRy, (10.14)

rae Anet - NOWAAb NONEPEYHOTO CEYEHUA HETTO COEANHAEMOro 31eMEHTa.
Hecyuiyto cnocobHocTb Ha cpe3 Ns BbIYUCAAIOT No popmyie

d’R
N, =%. (10.15)

I'IpMMEl{aHVIe -B coeagunHeHUN OOKHbI C06f||'0,ﬂ,aTbCF| cneaywouime ycnosuma:
N >= 1,25N; Ny >= 1,25N,u O N, >1,25N,.

PacnosiokeHWe ToYeK CBapKKU B COeAMHEHMN NpuBeAeHO Ha pucyHKke 10.1, rae 2ds <= e; <= 6d;; 3d;
<= p1 <= 8ds; e; <= 4d;; 3d; <= p, <= 6d..

10.3.3 Pa3smep ds CBApHON TOYKM B peasibHbIX YCAOBUAX C/efyeT MNPOBEPATb NOCPenCTBOM
UCMbITAaHUA Ha cpe3 C UCMNO/JIb30BaHMEM HaxX/eCTOYHbIX 0OPa3LOB C OAMHOYHBIM KpernsjeHuem, Kak
NokasaHo Ha pucyHke 10.2. ToAWMHbI COEAMHSAEMbIX 3/1eMeHTOB 06pasua AOJ/IXKHbl ObiTb PaBHbI
peann3oBaHHbIM B KaXKA0M KOHKPETHOM Cay4yae.

F,
- Fea ' ~ =S
L apd mm | i)

CBapxa CONDOTABRERNEM j‘ CEapKa nponnagnexrden
Hily

[- NI : ]
254, 5 8 5 50, PP

PucyHok 10.2 - Obpa3subl 418 UCNbITAaHMI Ha Cpe3 CBAPHbIX TOYEK

10.4. TpeboBaHMUA K NPOEKTUPOBAHUIO CBAPHbIX COeANHEHUIN C YI/IOBbIMU LLIBAMU

10.4.1 TpeboBaHMA HacToALWeEro nogpasaena cneayet NPUMEHATb NPU NPOEKTUPOBAHMUN CBAPHbIX
COegMHEHUA BHAX/NECTKY, BbIMOJHEHHbIX AYrOBON CBApKOW, C OCHOBHbIM MAaTepuasiom TOJILLMHOM He
6onee 4,0 mm.



10.4.2 Pa3mepbl CBapHbIX LWBOB HEOHXOAMMO BblIGUpPATb TakKMM 06pa3om, UYTOBbl MPOYHOCTb
coeAnHeHNa onpeaensnacb TONAWMHON COeAUMHSAEMOro 3/1eMeHTa UAN INCTa, HO He CBAPHbIM LUBOM.
[onycKkaeTca, 4To 3TO TpeboBaHMe BbIMONHAETCA, €C/IN CEYEHWE CBAPHOrO LIBAa HE MEHee TOJLWUHbI
COoegMHAEMOro aeMeHTa Uan AncCTa.

10.4.3 PacuyeTHyl0 Hecyllylo CnocobHOCTb Yr0BOro CBApHOro WBa cneayet onpegenatb no Crl
16.13330 B COOTBETCTBMM C METOANKOWN ANA 3/IEMEHTOB TONLWMHON 4 MM 1 Bonee.

10.4.4 Ecnv B O4HOM COEAMHEHUU UCMO/b3YIOT codeTaHne N1060BbIX U GAHTOBbIX YI/10BbIX LWBOB,
obuylo Hecyuwylo CnocobHOCTb CBAPHOrO COEAMHEHUSA cnenyeT ONpefensATb KaK CYMMYy HecyLmx
crnocobHocTen N1060BbIX U GAAHTOBLIX WBOB. [py 3TOM HEOBXOAMMO YUYMTbIBATb MOJIOKEHUE LEHTPa
TAMKECTM M COOTBETCTBYIOLLEE pacnpeseneHne yCUauni.

10.4.5 Yrnosble wWBbl ¢ 3¢pPHEKTUBHON ANNHOMW MeHee 8t (t - TonwmHa 6onee TOHKOro um3
coeguHAEMbIX 3/1IEMEHTOB) B PACYETHbIX COEAMHEHMUAX HE AOMYCKatoTCA.

10.5. lyroBaA Toye4yHas cBapka

10.5.1 [lyroBylo TOYEYHYIO CBApPKY c/iedyeT NpPUMEHATb TOAbKO B coeauHeHUsax, paboTarowmx Ha
COBUTM M He cnedyeT MCMONb30BaTb A/1A COEAMHEHWA 31€MEHTOB WAW NUCTOB, oblwaa TonwmHa I
KOTOpPbIX NpeBbIWaeT 4 mm.

10.5.2 lyroBas ToMe4YHan CBapKa 40MKHA UMETb BHYTPEHHUI anameTp ds He meHee 10 mm.

10.5.3 Ecau ToNwmHa coeanHAEMOoro afiemeHTa namn nncta meHee 0,7 mm, To cnegyeTt UCMNO/b30BaTb
CBapHyo Waiby (cm. pucyHok 10.3).

Cosamunetbif
INENERT KIH
NAZETHHE

Coeaprzn
aAba

Hecyuui
INBMEHT

PucyHok 10.3 - [lyroBan TouyeyHas CBapKa CO CBApHOI Wanboi
10.5.4 MMHVMManbHble PACcCTOAHUSA emin OT LIEHTPA KPYrN0M AYroBO CBAPHOM TOUKM 4,0 6MKaliero

Kpas cocefiHei CBapHOM TOYKM WMAM A0 KOHLUA COEAMHAEMOro 3/ieMeHTa BAO0/b CPe3alolero ycuamsa
BbIYMCAAIOT MO popmynam

N R

e =1,8—* —<1,15; (10.16
tRu npwm Ryn ( )
N R

e =21.— —2>L15. (10.17

- R npu R, ( )

10.5.5 MwuHMManbHoOe paccToaHMe OT LEeHTpa KPyrnoi CBapHOM TOYKM A0 Kpas B a0bom
HanpaBAEeHUWN YCUANA COEAMHAEMOro 3/eMeHTa AO0/XKHO ObiTb He meHee 1,5d,, rae dw - BUAMMbIN
AVaMeTp CBapHOM TOUKM (CM. pucyHOK 10.4).

10.5.6 MUHUManbHOE PacCTOAHWE B CBETY MEXAY OBa/JIbHOM CBAPHOM TOYKOM M Kpaem AUCTa B
NtoboM HanpaBAeHUN YCUAUS JOMKHO ObITb He meHee 1,0d,.
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B) NpMcoeanHEHNE O4HOTO IMCTa C NPUMEHEHNEM CBAPHOM LWanbbl
PucyHok 10.4 - ToueyHaa Ayrosas cBapKa
10.5.7 PacueTHylo Hecyuwy cnocobHocTb Ha cpe3 N, Kpyriol cBapHOM TOYKMU onpeaenstoT no

dopmyne

N :%-dewf, (10.18)

w

roe Rws- pacyeTHoe COMnpPOTUBNEHME NO MaTepuany CBapHOM TOUKM;
ds - BHYTPEHHUW AMAMETP CBApPHOM TOUKM, BbluMCnAeMbli No dopmyne

d, =0,7d,—1,5) 1, wo d; >= 0,55d,, (10.19)

rae dy - BUANMBIN AMameTp AyroBoi CBapHOM TOUYKM (CcM. pucyHok 10.4).
Ny He JONXKHO NPeBbIWaTb 3HAYEHWUN, ONpeaensieMblX U3 CIeLYIOLNX YCIOBUIA:

0.5
d 420 )
ecnu itﬁlg' =] NW:LSdet-Ru;(lO.ZO)

u



0,5 0,5 0,5
420 d 420 ) 420 )
18| — | <<=£<30-| — N =27 — t* R .
ecnu Ru Zt Ru ,T0 1V, Ru Z .5 (10.21)
0,5
d 420 )
—230:| — | ,10 N,=0,9d,> 1R, .(10.22)

ecnum Zt Ru

10.5.8 PacyeTHas Hecywasa cnocobHocTb Ha cpe3 N, 0Ba/bHOM CBapHOM TOUYKM onpeaenserca no
dopmyne

w

N = %-dj+Lwds 0,625R, ., (10.23)

npu ycnosuu, 4to Ny, He NPEeBbILWAET 3HAaYEHUI, BbIYUCIAEMbBIX MO bopmyne
N, =(0,5L,+1,6d,)> (R, (10.24)

roe Ly - ANNHA 0BaNibHOW CBapHOM TOUKM (CM. pucyHOK 10.5).

MpHeoealHA er bl
3NENEHT WK

NNECTHHE

Hecywyi
INENEHT

PucyHok 10.5 - OBasibHaA cBapHaA TOYKa

11. TpeboBaHMA K NpOrpaMmmHOMY obecnedyeHuto 4Na pacyeTos
KOHCTPYKLMI U3 CTaNIbHbIX TOHKOCTEHHbIX XON04HOTHYTbIX
OLMHKOBaHHbIX Npodune

11.1 KomnbloTepHble NpOrpamMmbl B 4YacTu npouecca BepudMKaLMM [O/KHbI COOTBETCTBOBATH
TpebosaHuam FOCT P MCO/M3K 12207.

11.2 KomnbloTepHble Nporpammbl B 4acTu npoLecca MOJHOrO CONPOBOXAEHMA NPOrpPaMMHbIX
cpeacTs A0MKHbI COOTBETCTBOBATL TpeboBaHnam FOCT P MICO/M3K 14764.

11.3 PeKomeHayeTcA nNpoOBOAMUTbL pacyeTbl B MNPOrPaMMHbIX KOMMJEKCaX, npoLleawmx
cepTMdMKALUNIO NO COOTBETCTBYIOLLMM pa3aeniam HacTOALWEro CBOAA Npasui.

11.4 Mpu NOCTPOEHUM KOHEYHO-3/1EMEHTHOM PACUYETHOM CXEMbl pPasmMepbl U KOHPUTrypauuto
KOHEYHbIX 31eMEHTOB cCneayeT 334aBaTb MCXOAA W3 BO3MOXKHOCTEM MNPUMEHSEMbIX KOHKPETHbIX
nporpamm M NPUHUMATL UX TaKMMM, 4TOObI Bbina obecneyeHa HeobxoaMMasa TOYHOCTb onpeneseHus
YCUNUNA,

12. TpeboBaHMA No obecneyeHnto KOPPO3MOHHOM CTOMKOCTH

12.1 TpeboBaHMA HacCTOALLEro pa3fesia pPacnpoCTPaHATCA Ha MNPOEKTUPOBAHME 3aWMTbl OT
KOPPO3MU CTasIbHbIX TOHKOCTEHHbIX CTPOMUTEJIbHbIX KOHCTPYKLMWA M3 XONOAHOTHYTbIX npodunen u



roppupoBaHHbIX AUCTOB. [pOeKTUpOBaHME 3aWMTbl OT KOPPO3MWU CTPOMUTESNIbHBIX KOHCTPYKLMA U3
CTaNbHbIX TOHKOCTEHHbIX XO/I04HOTHYTbIX OLMHKOBAHHbIX Npoduael cieayeT BbINOJHATL B COOTBETCTBUMU
c CIN 28.13330.

B HacTosAwem pasgene onpefeneHbl TEXHUYECKME TpeboBaHWA K 3almTe OT KOppo3uu
CTPOUTENbHbIX KOHCTPYKLUMIN 34aHUIN N COOPYIKEHUI NPU BO3AENCTBUM FAa3006Ppa3HbIX arpecCcUBHbIX CPpes,
¢ TemnepaTtypomn ot muHyc 55 °C go 100 °C.

12.2 TpoeKTUpoBaHWEe HOBOFO CTPOWUTENbCTBA W PEKOHCTPYKUMU 343aHUIA U COOPYNKEHUN C
NPUMEHEHMEM KOHCTPYKLMIA U3 CTaNIbHbIX TOHKOCTEHHbIX XOJIOAHOTHYTbIX OLMHKOBAHHbIX Npoduneit
HeobXxo04MMO OCYLLECTBAATD C Y4ETOM ONbITa SKCNIyaTauMM aHaNOrMYHbIX CTPOUTE/IbHbIX 0O6BEKTOB, NpU
3TOM c/ieayeT NpeaycMaTpmBaTb aHa M3 KOPPO3MOHHOFO COCTOSIHMA KOHCTPYKLMIM M 3aLLMTHbBIX MOKPbLITUIM
C y4eTOM BMAa U CTENEHW arpecCcMBHOCTU Cpeapbl.

12.3 MNpu1 NpOEKTUPOBAHUM 3aLUTbI OT KOPPO3UM ANA HOBOTO CTPOUTENBCTBA UCXOLHbIMM SAHHbBIMMU
ABNAKOTCA:

1) cBeAeHUA 0 KAMMATUYECKMX ycnoBMAX paitoHa no CMN 131.13330;

2) XapaKTepUCTUKM Tra3oBOW arpeccuMBHol cpeapl (rasbl, aspo30/u): BUA, U KOHLEHTpauums
arpeccMBHOrO BELLECTBA, TEMNEPATYPa U BIAXKHOCTb CPpesbl B 34aHMUM (COOPYIKEHUM) U CHAPYKM C Y4ETOM
npeobiafalollero HanpaBAeHMA BETPA, a TAKXKe C YYETOM BO3MOMKHOFO WM3MEHEHMA XapaKTepPUCTUK
cpeabl B epuos aKcnayaTaumm CTPOUTENbHbIX KOHCTPYKLUNIA;

3) mexaHu4YecKue, TepMUYECKME N BUONOTNYECKME BO3LENCTBUA HA CTPOUTE/IbHBIE KOHCTPYKLUMM.

12.4 Mpu NpPOEKTMPOBaHMM 3alUTbl OT KOPPO3UU PEKOHCTPYMPYEMbIX 3L0aHUNA U COOPYKEHUN,
BbINMO/IHEHHbIX C NPUMEHEHWEM  KOHCTPYKUMWA U3 CTa/lbHbIX TOHKOCTEHHbIX XOJNOAHOTHYTbIX
OLMHKOBaHHbIX Npodunen, NCXOAHbIMU ABAAIOTCA AaHHble 0 PAKTUYECKOM COCTOAHUM CTPOMUTENbHbIX
KOHCTPYKLMIM C aHaZIM30M NPUYUH NX MNOBPEKAEHUA.

12.5 KOHCTPYKUMW 3[3aHUN WU COOPYKEHUM [OMKHbI OblTb AOCTYMHbI ANA NepuoAnYecKomn
ONAarHoCTUKM  (HenocpenCcTBEHHOMO WAM  AUCTAHUMOHHOFO MOHUTOPWHIA), PEMOHTa WAWM 3aMeHbl
NOBPEXAEHHbIX KOHCTPYKUMA. [lpM OTCYTCTBUM BO3MOXMKHOCTM obecneyeHua 3Tux TpeboBaHUi
KOHCTPYKLMM NepBOHAYabHO A0KHbI ObITb 3aLUMLLEHBI OT KOPPO3MM HA BECb MEePMOA, SKCMNYyaTaLMW.

12.6 He gonycKaeTca NpoeKTMPOBaTb CTasibHble KOHCTPYKLMU 343aHUIN U COOPYKEHUI MOHUMKEHHOTO
N HOPMaJIbHOTO YPOBHA OTBETCTBEHHOCTM CO CpPeflamMu CPefHel U CUAbHOM CTeneHW arpeccuBHOro
BO34eMNCTBUA.

12.7 He gonycKaeTcsa NpOeKTMPOBaHME CTaslbHbIX KOHCTPYKLMIN U3 cTann MapoK 0912 u 1412 3aaHni
N COOPYXKEHWUIN, HaxoaAalmxca B cnaboarpeccMBHbIX cpefax, COAEPKaLLMX CEPHUCTbIA aHTMApPUEL Uan
cepoBoAopoOA Mo rpynne rasos B.

12.8 lpK NPOEKTUPOBAHUM KOHCTPYKUMN M3 PasHOPOAHbLIX MeTa/IoB ANA 3SKchjayaTauum B
arpeccuBHbIX cpesax HeobxoAnMo npeaycMaTpmMBaTb Mepbl MO NPEAOTBPALLEHNIO KOHTAaKTHOM KOPPO3UK
B 30HaX KOHTAKTa Pa3HOPOAHbIX METa//I0B.

12.9 TennoTeXxHMYECKMMU pacyeTamu U MPOEKTHbIMU pPEeLIEHUAMU AOKHO ObiTb WUCK/IOYEHO
Npomep3aHne KOHCTPYKLMIA OTanaMBaemMblxX 34aHUI M 06pa3oBaHMeE KOHAEHCATA Ha UX NMOBEPXHOCTH, a
TaKe M36bITOYHOE HAKOMIEHNE BNArM B OMPayKAaoLWmMX KOHCTPYKUMAX B MpoLecce 3KCnayaTaLmu.

12.10 dPopma KOHCTPYKLUWMN W KOHCTPYKTUBHbIE peLleHWA 34aHUA U COOPYXKEHWNA LONXKHbI
UCKAOYaTb 0bOpasoBaHME MJIOXO BEHTUAMPYEMbIX 30H W Y4YACTKOB, A€ BO3MOXHO HaKoMN/ieHue
arpeccmMBHBbIX K CTPOUTE/IbHbIM KOHCTPYKLIMAM ra3os, Napos, Nbiau, BAArK.

12.11 MMHUMaNbHYO TONLLMHY IMCTOB OFParKAatoLLMX KOHCTPYKUMI cieayeT onpeaensTe COracHO
Tabnuue 12.1.

Tabnmua 12.1
MuHUMaNbHasA TONLWMHA IMCTOB OrPaKaatoLmnX KOHCTPYKLMIA

B munnanmetpax

CreneHb MWHUMaNbHaA TONLWMHA TNCTOB orpaxgarouwmnx KOHCTDYKLLMﬁ,
arpeccmBHoOro npumMmeHAeMbIX 6es 3alWnTbl OT KOPPO3UKN NNIAKOKPACOYHbIMU NOKPbITUAMU




BO34eMcTBMA cpeapbl N3 yrnepoamncTon CTaam ¢ LMHKOBbIMMU
nokpbITnAMM 1-ro Knacca no NOCT 14918
MAKM Knacca He meHee Z275 no NOCT P
52246, a TakKe antoMOLUMHKOBbIMU
NoKpbITUAMM Knaccos ZA255 nnn AZ150

no rOCT 4784

M3 cTanm mapok 10XHA M, 10X40

OnpegaenseTca arpecCUBHOCTbIO

HearpeccmnBHas 0,5 BO34EMCTBMA HA HapYKHYIO
NOBEPXHOCTb <*>
CnaboarpeccuBHas - 0,8

<*> [pn yCNOBUM HAHECEHWUSA NAKOKPACOUYHbIX MOKPbLITUIM Ha
NMOMELLLEHWNA.

NOBEPXHOCTb JIMCTOB CO CTOPOHDI

12.12 B cny4ae BO3HMKHOBEHWSA OCHOBHOM aBapuIHOM CUTyauuun (BO3HWMKHOBEHMA B MpoLecce
3KcnayaTauum cpeapl CO CpeaHel CTEeMNeHbl arpeccMBHOrO BO3AENCTBUA) ANA CTaNbHbIX KOHCTPYKLMIA
[OMNYCKaeTcA NPOeKTUPOBaHME €O Ccpefamu CpefHel CTeneHW arpeccMBHOro BO3LENCTBMA U CO
cnaboarpeccnBHbIMU CPEAAMM, COAEPHKALLMMU CEPHUCTBIN aHTNAPUA NN CEPOBOAOPOL MO rpyrne rasos
B 13 ctann mapok 0912 n 1412,

12.13 CTeneHu arpeccMBHOro BO3AENCTBUA CPed Ha MeTa/lZIMYeCKME KOHCTPYKLUMN NPUBEAEHDbI A
razoobpasHbix cpes - B Tabanue 12.2, TBepablx cpeg, - B Tabaunue 12.3.

Tabnunua 12.2

CTeneHb arpeccMBHOro BO34eMCTBUA rasoobpasHbix cpes
Ha MeTaNIMYecKne KOHCTPYKLUN

o CTeneHb arpeccMBHONO BO34ENCTBUA Cpeabl Ha MeTanInyeckue
BnaxkHOCTHbIN | [pynnbl P A PeA
KOHCTPYKLMK
peXnM rasos (no
NomMeLLEHNN cn
3 " 28.13330 BHYTpU BHYTPY
OHa .
6 ’ 0Tannv\1/B§eMb|x HeoTan/nBagmelx Ha OTKPbITOM BO34yXe
BNaXKHocTtu (no | tabauua o
cn 131 133go 5.1 ) 3AaHwit SAaRTIT v oA i '
’ ) 1) HaBecamu
A HearpeccunBHan HearpeccunBHan CnaboarpeccuBHas
o B To xe CnaboarpeccusHas To xe
Cyxom P
Cyxasa
C CnaboarpeccuBHas CpegHearpeccusHas CpegHearpeccusHas
D CpepgHearpeccusHas To e CunbHoOarpeccuBHasn
A HearpeccmnBHan CnaboarpeccuBHas CnaboarpeccuBHas
o B CnaboarpeccuBHas CpegHearpeccuBHas CpenHearpeccusHas
HopmanbHbIN P PEA P PEA P
HopmanbHas
P C To e To e To e
D CpepHearpeccmHaa | CunbHoarpeccmsHas CunbHoarpeccmBHan
BnakHbIi1 nnu A CpenHearpeccuHaa | CpepgHearpeccuBHas CpeaHearpeccuBHas




MOKpPbIi
BnarkHaA

B To xe To xe To xe
C CnnbHOarpeccuBHas CunbHoarpeccusHas CunbHoOarpeccusHas
D To xe To xe To xe

MpumeyaHue - Mpn oueHKe cTeneHn arpeccMBHOro BO3,CI,El71CTBMFI cpeabl HE CcneayeT y4nTbiBaTb
BAHNE YTNEKNCNOrO ra3a.

CreneHb arpeccneBHOro BOB,D,GIZCTBMFI TBEPAbIX Cpen
Ha MeTannanyeckme KOHCTpyKumnmn

Tabnuua 12.3

Bna*KHOCTHbIN

CTeneHb arpeccMBHOroO BO34EMUCTBUA Cpeabl Ha
MeTaNINYecKme KOHCTPYKLMM

pexum PactBopmnmocTtb
nomMeLL,eHNM TBEPAbIX Cpes, B
w PA pen, BHYTPU
30Ha Boge <*> un ux BHYTpWU
HeoTanAMBaeMbIX Ha OTKPbLITOM
B/IA*KHOCTU (MO | TMrPOCKOMUYHOCTb OTanMBaeMbIX o
. 30aHUN UAn Noa, BO34yxe
Cn 131.13330) 3AaHnn
HaBecamm
CnaboarpeccuBHa
ManopacTtsopumMsble HearpeccusHas HearpeccusHas q
Xopowo
o acTBOpUMbIE CnaboarpeccusHa
Cyxoun P P To xe P To xe
MaNOrMrpoOCKOMUYHbI A
Cyxasa
e
Xopouwo
CnaboarpeccuBHa CpepHearpeccmsH
pacTBopuUMble q To xe as
rMrpoCKONUYHbIE
CnaboarpeccuBHa | ChaboarpeccmBHa
ManopacTtsopumbie HearpeccmBHan q q
HopmanbHblit
H P Xopouwo
opMmasibHas
P pacTBopuUMble CnaboarpeccuBHa | CpegHearpeccusH | CpeHearpeccmsH
MaNorurpoCKonNmYHbI A an an
e
. Xopouwo
HopmanbHbIN CpegHearpeccusH | CpegHearpeccusH | CpegHearpeccmsH
pacTBopuUMble
HopmanbHasa aA aA aA
rMrpoOCKONUYHbIE
CnaboarpeccuBHa | CnaboarpeccuBHa | CnaboarpeccvBHa
Manopactsopumble
A A A
BnakHblit unm
MOKDbIi Xopowo CpegHearpeccusH | CpegHearpeccusH | CpegHearpeccusH
P pacTBopuUmMble an an an
BnaxHan
Xopowo CunbHOarpeccusH
P To e To ke P
pacTBopumble as




<*> MlepeuyeHb Hambonee pPacnpPOCTPaHEHHbIX PACTBOPUMBIX BELLECTB M MX XapPaKTEPUCTMKM
npuseaeHbl B CM 28.13330.2012 (Tabnuua b6.4).

MpumedaHue - N5 YacTei orpaxaaroLlinx KOHCTPYKLMA, HAXOAALLMXCA BHYTPU 34aHUIA, CTEMNEHb
arpeccMBHOro BO3AENCTBUA Cpedbl CellyeT yCTaHaBAMBaTb Kak ANA MOMELLEHUN C BAAXKHbIM UM
MOKPbIM PEXUMOM.

12.14 Hecywme MeTaN/IOKOHCTPYKLMU KapKacoB 34aHMN U3 TOHKOAIMCTOBLIX THYTbIX npodunen n
orpaxkaatolime KOHCTPYKLUMU, U3rOoTaBAMBaEeMble M3 OLMHKOBAHHOMO MpoKaTa C ropAYMM LIMHKOBbIM
nokpbiTnem 1-ro knacca no NOCT 14918 m knacca 275 no TOCT P 52246, gonycKaeTcAa NpUMEHATb TOIbKO
B YC/NOBMAX HearpeccMBHOro BO3AENCTBMA cpeapl. Hecyuwme KOHCTPYKUMM U3 3TUX npodunen u
orpa)kgawLlme KOHCTPYKUMM U3  TOHKOJIMCTOBOW OUMHKOBAHHOM CTaiM C  AOMOJIHUTENbHbIM
JIAKOKPACOYHbIM MOKPbITUEM LOMYCKAETCA MPUMEHATb B YC/A0BUAX cnaboarpeccMBHOro BO34encTsums
cpeasbl.

12.15 Bblbop MapoK MaTepMaNoB M TOJLLMHDI 3aLLUTHO-AEKOPATUBHBIX STAKOKPACOYHbIX MOKPbITUI
ONA [ONONHUTENIbHONM 3aLLMTbl OT KOPPO3MM OLMHKOBAHHOM CTa/in caedyeT NPOBOAUTL C Y4ETOM CPOKaA
CNy»KObl TAKOKPACOYHOIO MNOKPbITUA B KOHKPETHbIX YC/I0BUAX SKCMyaTaLUu.

12.16 MporHo3npyembln CPOK CAyKObl MOKPbITUA CAeAyeT yCcTaHaBAMBATb MO pe3yabTaTam
YCKOPEHHbIX KAMMATUYECKMX MCMbITaHUI 0OpasLOoB MOKPbITUIA, NpeacTaBaAloWmMX cobol dparmeHTbl
peasibHbIX KOHCTPYKLUMIA. YCKOPEHHbIe UCMbITaHUA NOKPbITUI npoBoaaT no FOCT 9.401.

13. TpeboBaHMs NO NoxapHon 6e30MacHOCTM U OTHECTOMKOCTHU

13.1 CreneHb OrHECTOMKOCTM 34aHWUN, COOPYKEHUN, CTPOEHUA M MNOXKAPHbIX OTCEKOB C
NPUMEHEHNEM KOHCTPYKUMIA U3 CTas/ibHbIX TOHKOCTEHHbIX XOJIOAHOTHYTbIX OUMHKOBAHHbIX Npoduneit
cneayeT ycTaHaB/AMBaTb B COOTBETCTBUM € TpeboBaHuamuK [2] n CM 2.13130.

13.2 OrHecTtoMKOCTb KOHCTPYKUMA M3 CTa/ibHbIX TOHKOCTEHHbIX XOJ04HOTHYTbIX OLUWHKOBAaHHbIX
npodunen gonxHa bbiTb obecneyeHa cneumanbHbIMU MEPONPUATUAMMN B BUAE OFHECTOMKUX NMOKPbLITUN
KOHCTPYKTUBHbIX 3/IEMEHTOB MM OOLIMBKOWN M3 OTHECTOMKUX MAUTHBIX MaTepManos, KONMYECTBO CAOEB
KOTOopon Heobxoanmo noabmupaTtb Nog KOHKPETHbIE NPOTMBOMNOXKapHble TpeboBaHMUA.

13.3 Ycnosue noxkapHoi 6€30nacHOCTU KOHCTPYKLUMU ABAAETCA OrpaHUYeHnem aas NpuMeHeHus
Pas3fNyHbIX BMAOB YTENAUTENEN B CUCTEMAX, FAE Hecyl,as CnocoObHOCTb KOMOWHWMPOBAHHBIX CTeH
onpenenaeTcA B3aMMOAEWUCTBMEM MEXAY NErKMMU  CTaZlbHbIMWU  NPOOUAAMU U YTENAAIOWMM
HanonHWTeNeM (Hanpumep, NEHOMOAUCTUPOSIOM WAWU MNEHOMNOANYPETAHOM), HAXOAALMMCSH MeXay
CTanbHbIMKU NpodUNAMM.

MpunoxkeHue A
(obaAsaTenbHoOE)

CNEUMANDBHBIE TPEBOBAHNA K KOHCTPYKLIMAM

A.1 TpeboBaHMA K NPOroHam M NOA0OHbIM 6a0YHbIM KOHCTPYKLUSAM

A.1.1 TpeboBaHua, nNpuBeAeHHble B HacToAWEM noapasfesne, MOryT ObiTb NMPUMEHEeHbl AnA
nporoHoBs u banok, Z-, C-, 2 — , U-06pa3Horo v WasanHoro nonepeyHoro ceyeHus c h/t < 233 - and BbICOTbI
CTeHKM, ¢/t <= 20 - AnA oANHOYHOro oTrmba u d/t <= 20 - N ABOMHOro Kpaesoro oTrmba.

A.1.2 Tpeb6oBaHMA HACTOALLEFO NOAPA3AE/1a NPUMEHSIOT 418 PACKPENNEHHbIX U3 NJI0CKOCTM U3rnba
HepaspesHbIX NPOroHOB, COeAUHEHHbIX BHAaX/1IECTKY WU HaKNaaKaMU.

A.1.3 Hactoawue TpeboBaHMA [OMNYyCKAeTcA TaKXKe MNPUMEHATb ANA X0104HOGOPMOBAHHbIX
3/IEMEHTOB, UCMO/b3yEMbIX B KayecTBe ¢paxBepKa, 6anoK NepekpbITU U APpYrMX NOA0OHbIX TUNOB 6anoK,



KOTopble 06bIYHO pacKpenaeHbl HAaCTUIOM.

A.1.4 MNonHoe HenpepbiBHOE packpensieHne 13 NA0CKOCTU U3rnba MOXKeT Cco34aBaThCA CTaNlbHbIM
HacTMIOM C TpaneuueBUAHbIMU Foppamn MAN APYTMM NPOPUANPOBAHHBIM CTasibHbIM JIMCTOM C
KOHEYHOM ECTKOCTbIO, HENPEPbLIBHO COEAMHEHHbBIM C NMONKON NPOroHa Yepes HMXKHME NOJAKU HacTuna.
MpOoroH, coeANHEHHbIN C HAaCTUAOM C TpaneumeBuaHbIMU rodppamm, MOXKeT CYUTATbCA PACKPENnIeHHbIM
M3 NAOCKOCTWU, ecin BbiNnonHATCA TpeboBaHma A.1.5. B gpyrux cayyasx (Hanpumep, Npyu KpenaeHuu
HacTUNa yepes BEPXHME MOJIKM) cTerneHb 3aKpenjeHns [0MKHA OCHOBbIBaTbCA NGO Ha onbiTe, M6O
onpeaenaTbCa UCNbITAaHUAMM,

A.1.5 TIporoH MOXHO CuMTaTb pPaACKpPenaeHHbIM B MJOCKOCTM HACTWAAQ, €CAM HacTun ¢
TpaneuMeBUAHbIMW roppamm cCoeanHEH C NPOrOHOM U BbIMOJIHEHO YC/10BME

2 2
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rae S - CABMIOBas KeCTKOCTb Ha eANHULY AJ/IMHbI NPOroHa, obecnevyeHHasa HacTuiom no A.1.9 nam
KacceTHbiMM naHenamu no A.1.10 gna paccmaTpUBaeMOro 3/1eMeHTa, COeAMHEHHbIM C HAM B KaxKaoM
BOJIHE (€C/IN HAacTUA KPenuTca K NPoroHy Yepes BOJIHY, TO BMECTo S cneayeT npuHumarts 0,25);

lw - CEKTOPMANbHBbIN MOMEHT MHEPLUUM CEYEHMNS NPOFrOHa;

It - MOMEHT MHEPLUUM NPOroHa NpU CBOBOAHOM KpyYeHuu;

l; - MOMEHT MHEepPLUMM NPOroHa OTHOCUTE/IbHO BTOPOCTENEHHOM FNMaBHOM OCK;

L - nponeT NporoHa;

h - BbicOTa NporoHa.

MpumeyaHne - Gopmyny (A.1) gonycKaeTcsa TakKe NPUMEHATb A41A OLEHKW YCTOMYMBOCTU NOSCOB
6a/10K 13 NJIOCKOCTM B COYETAHMM C APYrMMMW TUNAMKW HACcTUAA, NPU 0BOCHOBAHUM UX COOTBETCTBYHOLWMM
pacyeTom.

A.1.6 TporoH [Jo/KeH uMeTb Ha onopax JAeTanu, NpPenAaTCTBYIOWME €ero KpyYyeHuio U
rOpuU3oHTasIbHOMY HOKOBOMY CMELLLEHMIO Ha onopax. BanaHue ycunaunii B NNOCKOCTU HacTUAa, KOTopble
nepezaroTca Ha onopbl NPOroHa, He0bX0AMMO YUNTbIBATb NPU pacyeTe ONOPHbIX AeTaNel.

A.1.7 CoegmMHeHMe NPOroHa C HaCTUIOM MOXKET A0MNYyCKaTb YaCTUYHOE 3aKpenieHmne nNporoHa oT
KpyYeHMs, KOTOPOe MOXKET BbITb NPeacTaBAeHO B BUAE YI/IOBOMN CBA3U C *KeCTKOCTbo Cp. HanpaeHus B
cBobogHOM nosce, He COeAMHEHHOM HEemnocpeacTBEHHO C HACTW/IOM, cleAyeT TaKMKe PaccYMTbIBaTb C
y4yeToM BAUSAHUA n3rnba B paboueit NJAOCKOCTU U KPyYeHUs, BKIOYAs M3rMb 13 NI0CKOCTU B pe3ynbtate
WCKPMBAEHUA NOMNEPEYHOTO CEYEHMUA.

A.1.8 Ecnm cBOGOAHDBIN NOAC OAHOMPOJIETHOrO NMPOroHa CXaT NpM OTPULLATEIbHOM Harpyske, TO B
pacyeTe A0J/IKHO BbITb YY4TEHO YBE/IMYEHME HAMNPAXKEHUIM OT KpydYeHUa n nsrnba.

A.1.9 CaBuroByto ecTKoCTb Ha eAuMHULY AJMHbI HAacTUAA C TpaneuuMeBuaHbIMK roppamm S,, H,
COEANHEHHOrO C MPOrOHOM B KaXKAOW BOJIHE, OMNPefensitoT Ha OCHOBAaHMM 3KCNepumeHTa anMbo no

dopmyne

S, =1000V7 -(50+10-3/b,. . )-hi, (A.2)

rge t - pacyeTHas TONLWMHA HAacTUAa, MM;

Broof - LUMPWMHA HAacTUAA NO CKATy, MM;

S - Wwar NporoHos, Mm;

hw - BbIcOTa rodppoB HacTUNA, MM.

A.1.10 CaBUroByHO *KEeCTKOCTb KacCceTHbIX Npoduneit Sy, H, BbluncaaAoT no popmyne

L
s, __alb,__ A3)
es(b—bk)



roe L - obwan annHa casuroson Anadparmbl BAOb NPOAETA KACCETHLIX Npoduaen, mm;

b - 06uasn WKpHHa caBUrosoi anadparmbl, Mm;

by - LULMPUHA KacCeTHOro Npoduasn, Mmm;

O - KOIOOULMEHT KECTKOCTU NPU OTCYTCTBUM SKCMEPUMEHTA/IbHBIX AAHHbIX (MOXKET ObITb NPUHAT
paBHbiM 2000 H/mm).

A.2 PacyeT NporoHoB 1 6asI04HbIX KOHCTPYKL M

A.2.1 MNporoHbl C-06pasHoro 1 Z-06pasHoro ceYeHui ¢ 4ONONHUTENbHbBIMM 31IEMEHTAMM KECTKOCTU
Ha CTEHKE WAW NosKe UM 6e3 HUX PacCUUTbIBAIOT, NPU BbINOJIHEHWUW CAEAYIOWMX YCNOBUIA:

- pa3mepbl NONEPEYHOro CeYeHMA HaXOAATCA B Npeaenax, ykasaHHbIX B Tabanue A.1;

- MPOrOHbl pacKpenaeHbl M3 MNJAOCKOCTM HACTUIOM C TpaneuveBuAHbIMKU rodpamu, npuyem
rOpM30HTasIbHOE pPacKpenieHne JOMKHO OblTb HENPEPbIBHbIM;

- MPOroHbl pacKpenieHbl OT MOBOPOTa MNPOPUAMPOBAHHBIM HACTUIOM C TpaneumeBUAHbIMU
roppamu 1 yao0BNeTBOPEHbI YCNOBUSA;

- MPOroHbl UMEIOT PaBHble NPOAETbI U PABHOMEPHO HarpyKeHsbl.

3TOT MmeToA, He MOXKeT BbITb MCNO/b30BaH:

- NS CUCTEM, UCNOJb3YIOLWMX CTEPXKHU B KAUECTBE pacKkpenieHus;

- CUCTEM C NepexsIeCTOM M Ha HaKIaaKax;

- €C/IM NPUIoXKeEHbI ocesble cubl N,.

Tabnunua A.1
OrpaHunyeHna B caydae npumeHeHus
nNpubAMXKEHHOro MeToAa pacyeTa
MporoHsbl t, MM b/t h/t h/b ¢/t b/c L/h
b
St
y n >=1,2 | <=55 | <=160 | <=3,43 | <=20 | <=4,0 | >=15
T4 |
Yo >=1,2 | <=55 | <=160 | <=3,43 | <=20 | <=4,0 | >=15
s}

A.2.2 PacuyeTHoe 3HayeHue wusrMbaiollero momeHTa M [AONXKHO YAOBNETBOPATH ClAedyloliemy
YCNOBUIO:

M
<1, (g
MLT,p

roe

Air .
=R, W, - kLT’ (A.5)
d

M

LT.p

Wet, - MOMEHT conpoTunsieHuns 3dpheKTUBHOIO NonepeyHoro ce4eHna OTHOCUTENIbHO OCH Y;
Xir - KO3GOULMEHT, y4MnTbIBAIOLLMIA NOTEPIO YCTONYMBOCTH NAOCKON GopMbl U3rnba;

ks - KO3pPMUMEHT, yuMTbIBAlOLWMIMA, YTO 4YaCTb MPOroHa He packpernseHa, onpeaensembii no
dopmyne (A.5) u Tabnmue A.2:



L
kd = (al —a, ;) >1,0; (A.5)

a,, &, - koapduumeHTbl (cMm. Tabanuy A.2);

L - nponeT NnporoHa;
h - 06uLas BbICOTa NPOroHa.

Tabnuua A.2
Koadpduumnentol &, n &, ana dopmynsl (A.5)
Z-06pasHblii C-o6pasHbiit | 2 —o0pasublii
NporoH NporoH NporoH
Cuctema

Q a, a, a, Q a,
OpHonponeTHas 6aska, Harpyska BHU3 1,0 0 1,1 0,002 1,1 0,002
OpHonponeTHan 6aska, Harpyska BBepx 1,3 0 3,5 0,050 1,9 0,020
HepaspesHas 6anka, Harpyska BHU3 1,0 0 1,6 0,020 1,6 0,020
HepaspesHas 6anka, Harpyska BBepx 1,4 0,01 2,7 0,040 1,0 0

A.2.3 PeayKumoHHbI Ko3dPUUMEHT ;(LTzl, ecnin ogHonponetHas 6anka paboTtaeT nog

HarpysKon, AeNcTByloWEeN BHU3, UK B APYTUX CAYyYaAX, €CM YA0BAETBOPEHO CAeayloLLee yYCI0BUE:

M2
C,2 E;”” kg, (A6)

14

rae Meyy - MOMEHT B MOJIHOM MOMEPEYHOM CEYEHUU OTHOCWUTENLHO T1IaBHOW OCM U B Npeaenax
YMpPYrocTu:

Mel,u = Wel,uRy; (A7)

I, - MOMEHT MHepLMK NONHOTO NONEPEUHOrO CeYeHNA OTHOCUTENBHO BTOPOCTENEHHOMN ocK V/ ;

k3 - KO3PPULIMEHT, YUUTbIBAIOLMIA CTaTUYECKYIO CXeMY NpOoroHa (Tabauua A.3);
Cp - *KeCTKOCTb Yr10BOI cBA3K, onpeaensemas no ¢opmyne (A.6).

MNpumeyaHue - Ana C-06pasHbIX CEYEHWNIN MPOrOHOB C PaBHbIMW MOJIKAMM IV = ]x , Wy=WyuM, =

Tabnunua A.3

3HauyeHuA KoapPuumneHTa kg

CraTmyeckas cxema 3HayeHune KoadouLmMeHTa kg NPV NPUIOKEHUMN HaATPy3KK




BHM3 BBEpPX
5o - 0,210
a2 0,07 0,029
sEELR 0,15 0,066
ST oD 0,10 0,053

A.2.4 ina cnyvaes, KOTopble He paccmaTpusatotca B A.2.3, koadpduumeHT @, paccymTbisatoT no Cll

16.13330. MNpeaenbHbI MOMEHT NPU NOTEpPE YCTOMUYMBOCTU NNOCKON dopmbl M3rMba B ynpyroin ctaamnu
M. BbluMCAALOT Mo dopmyne

Mcr - % GIZ*E[V ’ (A8)

*
roe ]t - PUKTMBHbIA MOMEHT MHEPLMU NPU CBOBOAHOM KPpYyYEHUU, YYUTbIBAOLLNIN 3DEKTUBHOCTD

3aKpenneHus oT KpyuyeHus, BbluMcaseMbli No dopmyne
2

« L
]t :]t +CD '%’ (A.9)

34ecb It - MOMEHT MHEPLUUU NMPU CBOOOAHOM KPpyYeEHUU AJ1A NPOroHa;

C, = !
(I/CD,A +1/C,

); (A.10)

Cp,a W Cp,c - KpYyTUNBbHble ecTKocTu no A.2.5, A.2.9;
k - KO3 OUUMEHT, yunTbIBAIOLMUI NOTEPHO YCTOMUYMBOCTU NAOCKOM GOPMbI M3rnMba C 3aKpydymBaHUEM
1 onpeaensemblii no Tabnuue A.4.

Tabnunua A.4

KoaddunumneHT k noTepun ycToMunMBOCTU NAOCKON Gpopmbl
n3rmnba c 3aKpyumBaHMem A/1A NPOroHOB C FOPU3OHTA/bHO
3aKpenIeHHOW BEPXHEW NOIKOW NPU KPYyYEHUU

3HauyeHMe KoapodumumeHTa k Npu NPUNOKEHUN HArpy3Ku
CtaTmnyecKasa cxema
BHU3 BBEpPX
Voum. 0 10,3
L —
LE2 17,7 27,7
Ll
LTI
VO un a— 12,2 18,3
Ll e L Loy




}j__l_‘!llllljﬂll 14,6 20,5

A.2.5 3HayeHue KpyTUAbHOW XKecTKocTu Cpa, CO3[4aBAaEMON HACTUAOM C TpaneuneBUAHbIMU
robpamu, coeanMHEHHbIM C BEPXHEN NMOJKOWN NPOroHa, C y4eTOM TOTFO, YTO KpenaeHusa HacTu/1a K NPOroHy
pPacno/loXKeHbl B cepeamnHe ero nojku, MoxKeT bbiTb onpeaeneHo no popmysne

Cp,a = Ciookpakikprkaksr, (A.11)

roe kpa = (ba/100)% npu by < 125 mm;

kba = 1,25(bs/100)? npu 125 mm <= b, < 200 mm;

k: = (t‘m,m/O,75)1'1 Npu thom >= 0,75 MM, NONOKUTENBHOE NONOXKEHUE;

ki = (t‘m,m/O,75)1'5 Npu thom >= 0,75 MM, OTpULLaTENBHOE NONOXKEHMUE;

kt = (tnom/0,75)*° npu toom < 0,75 Mm;

kpr = 1,0 npu bg < 185 mm;

kg = 185/br npu bg > 185 mm;

- AN1A NOCTOSIHHOW HarpysKu:

k:=1,0+ (A -1,0)-0,08 npu thom = 0,7 MM, NONONKUTENIbHOE MOJIOKEHME;

ki=1,0+ (A -1,0)-0,16 npu thom = 0,7 MM, OTPULLATENILHOE NONOXKEHUE;

k:=1,0+ (A-1,0)-0,095 npu thom = 1,0 MM, NONOXKUTENBHOE MONIOKEHUE;

k:=1,0+ (A-1,0)-0,095 npu thom = 1,0 MM, OTPULLATE/IBHOE MONOXKEHMUE.

3HauyeHuna KoadPpuumeHToB Npu TonwmHax 0,7 mm < t < 1,0 Mm gonycKaeTca onpeaensite AMHENHOM
WMHTepnonaunen:

npu t < 0,70 mm - dopmMmyna HeaeNCTBUTE/NbHA;

npu t>1,0 mm - B popmyny noacrasaatot t = 1,0 mm;

- iNA NoAbeMHOWN Harpy3Kku (Hanpumep, oTpuLaTeNbHbIN BeTep):

ka = 1,0,

bT ,max

b

T

; €CNN br > brmax, UHaYe kpr =1, (A.12)

roe A <= 12 - Harpy3ska, nepegasaemas 6aske HacTUNOM, KH/m;

b - WMPUHA NONKM NPOTOHA, MM;

bg - LUMPUHA BO/IHbI HAaCcTUANA, MM;

br - WWMPKUHA NONKM HACTUNE, NPUKPENIEHHOW K MPOroHy;

brmax - N0 Tabanue A.5;

C100 - K030 PULMEHT NOBOPOTA, PaBHbIN Cpa, NpU by = 100 mm.

A.2.6 Ecnm mexay HacTMAOM M NPOrOHaMM HeT 3a30pa, TO 3HaYeHne KoadpduumeHtTa nosopoTa Cigo
onpeaenaoT no Tabauvue A.5.

A.2.7 PekomeHayemoe 3HadyeHune Cpa MOXKeT bbiTb NpUHATO paBHbiM 130p, KHM/m, roe p -
KONMYECTBO KpenaeHUn HacTUAa K NPOoroHy Ha 1 nor. m ero A4nuHbl (Ho He 6osee Yyem OAHO Ha BOJIHY
HacTuna), Npu cob0AEHUN CneayoWwmX YCI0BUIA:

- WMPKUHA b NONIKM HacTUNa, KOTOPOW OH KPenuTca, He JOXKHA npeBbiwaTtb 120 mm;

- HOMMHaANbHaA ToAWMHA t HacTuna He meHee 0,65 mm;

- pacctosHuMe a uau b - a (3aBucAWEee OT HanpaB/ieHUs NMOBOPOTA) MEXKAY LEHTPOM MeTusa U
LLEHTPOM NOBOPOTA NPOroHa He meHee 25 mm.

A.2.8 Ecnn yuuTbiBAOT BAWAHUE WCKPUBAEHUA MOMNEPEYHOro CeyeHus, TO AOMNYCKaeTca He
yunTbIiBaTb Cp,c, TaK KaK XECTKOCTb CBA3U, B OCHOBHOM, 3aBUCUT OT 3HA4YeHUA Cpa U UCKPUBNEHUA CEYEHUA.

Tabnunua A.5



C TpaneuneBuaHbIMM rodppammu

KoadduumeHT nosopoTa Cigo ANA CTANbHOIO HACTMANA

Hactun
MonoxxeHne HacTnna 3aKkpenneH LWar KpenneHui
ye namerT
pes nosky A meTp | bromse
Lwamnbbl,
. KHM/m MM
B KaXK4oM yepes MM
6naronpua | Hebnaronp | HAKHIO | BEPXH
BOJIHE BOJIHY
THoe NATHoE o toto
e= bR e= ZbR
[nAa Harpysku, HanpaBieHHON BHU3
X X X 22 5,2 40
X X X 22 3,1 40
X X X Ka 10,0 40
X X X Kaq 5,2 40
X X X 22 3,1 120
X X X 22 2,0 120
[ns Harpysku, HanpaBAeHHOM BBEPX
X X X 16 2,6 40
X X X 16 1,7 40
MpumeyaHua
1 B HacTosWel Tabamue NpUMeHeHbl cieaytowme ob603HayYeHua:
bg - WUNPUHA BO/HBbI;
br - WWMPKWHA NOIKM HAacTUNa, B MECTE KPENJIEHUS K NPOroHy.
X - coyeTaHuMe yCN0BUI MO MOJIOKEHWUIO HAaCTUAA, 3aKPENIEHUIO U LWary KpenaeHus.
2 3HauyeHuMA HacToAlel Tabauubl NPUMEHUMbI ANA KpenjeHUsa HacTMAa CaMoHapesalowmmm
BMHTAaMM ANAaMETPOM (J=6,3 MM, cTanbHbix Wwaiib TONWMHOM t, >= 1,0 MM.

A.2.9 MNonoxeHne HacTuna no Tabanue A.5 cumtaetca 61aronpuATHLIM, €C/IN ero Y3KMe MOJIKK
pacnonoXeHbl HA NPOroHe, N He6NArONPUATHBIM, €C/IN Ha NPOTrOHE PACMOIOMKEHBI Er0 LMPOKUE NONKU.
A.2.10 PekomeHayeTcs 3HauyeHune Cpc C 3anacom onpeaenatb no popmyse

kEI,

C,o=—%<, (A13)
S

>

roe k - onpeaensetca no Tabauvue A.4.

A.2.11 MomeHT uHepunn 3dOeKTUBHOTO ceYeHUA lef (MK Ifc) MOXKET BbITb NPUHAT NEPEMEHHbIM
BOOANb Nponeta. PekomeHayeTca UCNO/b30BaTb MOCTOAHHOE 3HAaYeHMEe MOMEHTA UHepUUU, NoayYeHHoe
nCcxXoaa U3 MakCMManbHOro abcontoTHOrO MOMEHTa B NPosieTe OT HOPMATUBHOM Harpysku.

A.2.12 Nporunbsl gonyckaeTcs onpeaenaTb B NPeANON0OXEHUM yNPyron paboTbl cTanu.

A.2.13 B pacyeTe npornbos, yCUAUIM U MOMEHTOB C/eflyeT Yy4YuUTbiBaTb BAMAHME MOAAT/IMBOCTU
coeguMHeHUN (Hanpumep, B Cay4ae HepaspesHblX BasIoYHbIX CUCTEM C COeAMHEHUAMU BHAXAECTKY U Ha
HaKnagKax).



A.2.14 MeTu3bl, NPUKPENAAIOLLME HACTUA K NPOFOHY, CeayeT NPoBepATb Ha COBMECTHOe AeicTBue
Cpe3alolWero ycuamna gse, NepneHAMKyNAPHOro MOJKe M PacTArMBalOWEro YCUAUA gre, rae e - war
KpenneHun, gs U g: AONycKaeTcA paccumuTbiBaTb no Tabauue A.6. Cpesatlollee ycuaue OT HacTuAa,
[AeNCTBYIOLLEro Kak guadparma, HanpasaeHo NapaaiesibHO NOJIKe U CYMMUPYETCA C s TEOMETPUYECKMU.

Tabnuua A.6
CpesatoLee v pacTarmeatoLLee ycuams
Ha MeTK3 KpenieHus BAOb 6anKu
Eanka MpunoxeHue CpesatoLyee ycuane Ha PacTarMBarowee ycuane Ha
HarpysKku eaNHULY OVHbI gs eaANHULY ONVHDI gt
1+&)k
BHU3 (I+$) 4 MOXeT bbITb 0
NPUHATO paBHbIm O
Z-obpasHan
BBEPX (1+.§)(kh—%)q (fkhq%)+q; azé
(1-E)kyq XA
C-obpasHas
1-9)(k - %) kg ! +
BBEPX A=k =9 )4 kg (b—a)) T4

A.2.15 MeTusbl, 3aKpenastolme NpPOroHbl Ha ornopax, HeobxoAMMO MPOBEPATb Ha AENCTBME
peaKkunn Ry B MIOCKOCTU CTEHKM U NOMepeYHbIX peakuuii Ry 1 R, B NIOCKOCTAX NOJIOK (pUcyHOK A.1). Cunbl
R1 n R, onpeaenatoT no popmynam, npmeeaeHHbIM B Tabanue A.7. Cuna R; OT HAacTMAA, BbIMOHAIOLLETO
posb gMadparmbl }KeCTKOCTH, BKAOYAET B cebA TaKKe CKaTHYIO COCTABAAIOLWLYIO A7 KPOBE/b C YKIOHOM.
Ecnn R1 nonoxutenbHa, TO pacTArMBatowWwas cmaa B MeTM3e KpenaeHua oTcyTcTeyeT. R, nepepaetca ot
HacTMNa K BEpPXHel MoJIKe MPOroHa M fasiee Ha CTPOMUAbHYIO KOHCTPYKUMIO (rnaBHyto 6anky) yepes
COEANHUTENbHBIA (OMOPHbLIA) 31IEMEHT MU C NMOMOLLBIO CMEeunanbHbIX CABUIOBbIX KOHHEKTOPOB, WAU
HenocpeACcTBEHHO HAa OCHOBHOM WM @HANOTMYHbIN 3N1eMeHT. Peakumm Ha NPOMEXKYTOUYHbIX OMopax
HepaspesHOoro NPoroHa NPUHMMaltoT B 2,2 pasa 6osiee 3HaUYEeHWUI, NpMBEeAEHHbIX B Tabavue A.7.

MpumevaHme - JnAa HAaKNOHHbIX KPOBENb NONepeYHble Harpy3KM Ha NPOroH paccMaTPUBAOTCA KakK
COCTaBAAIOWME BEPTUKAZIbHON HArpy3KW, HanpasieHHble MNEPNEeHAUKYAAPHO MNJOCKOCTU KPOBAU U
napanaenbHoO 3TON NNOCKOCTHU.

PucyHok A.1 - Peakuuu Ha onope

Tabnnua A.7



PeaKumu Ha onope cBobogHO onepToi 6anku

BanKa 1 Harpyska PeaKLyA Ha HWKHWIT noAic R1 | Peakuua Ha BepxHUiA nosc R,
7-0BpasHaz, HarpyaKa siu3 (=hal 1+ Okl
Z-06paznias, Harpyaxa saepx ~(1-kgls -1+ kgL
C-opasHan, HarpysKa s ~(1=$ka (=gl
CoBpa3nan, Harpy3xa poep (1=l (=gl

KoaddpuumeHnt Q,V NPUHUMAIOT PaBHbIM é’=«3/kR , rae kg - KoapdUUMEHT, NpuBeAEHHbIA NOo

dopmynam A.14 n A.15, n koadpuumneHTt f NPUHUMAIOT PABHbIM g‘t = \3/4 .

A.2.16 MonpaBoYHbIN KO3IGDOUUMEHT kg ANA pPacCMaTpPMBAEMOM TOYKM WU COOTBETCTBYHOLLUX
rPaHUYHbIX YCNI0BUIM HEPA3PE3HOM MHOTOMPOETHOM BasIkn BbIYUCAAIOT N0 GOpMynam:

- A1 BTOPOW OT KpalHen NPOMEKYTOYHOW OMnopbl

_14+0,0314R

* T 0.396R 0 A

- ANA OCTa/IbHbIX NMPOMEXKYTOYHbIX ONOpP

_ 14+0,0178R

" ro0a01R 0 A

4
KL
___a
‘EI.’
7T Ll
30ecCb Ifz - MOMEHT MHepuMn NONMHOINro nonepeyHoro cevyeHwuA CBO6Op,HOl71 NONKU Nnpu M3I’M6e

roe R=

OTHOCUTENbHO OCU Z-Z;
K - noroHHasa 6oKoBaA KecTKkocTb cBA3M no A.2.17;
Lq - paccToOAHME MEXKAY PACKPENNEHMAMM, A NPU UX OTCYTCTBMMU - NpoaeT L NnporoHa.
A.2.17 MNoroHHyo BOKOBYIO KECTKOCTb CBA3M K Ha eaMHULY OJ/IMHbI BbIYUCAAIOT Mo dopmyne

1 A1) (h,+b,,,) #
E— o +C—D, (A.16)

roe t - ToNWmHa NPOroHa;
Cp - 0611aA KecTKocTb yraoson ceasun no ¢opmyne (A.10);
h - 06uLan BbICOTa NPOroHa;

h4 - pa3BepHyTas BbICOTa CTEHKMU NPOroHa.

bmod ONPEaEnaAoT:
- ANA CNY4AEB, KOTAQA SKBUBANIEHTHAA TOPU3OHTa/bHAA CUA (), p  [ENCTBYET HA CTEHKY NPOroHa B



MeCTe ero KOHTaKTa C HaCTUNOM, bmod = G;
- 4NnAa cnyvyaes, Korga akBMBasieHTHaA rOpU3OHTa/IbHAA qh’Ed cunna AEVICTBVET Ha NOJIKY NMPOroHa B

MeCTe ero KOHTaKTa C HaCTUNOM, Bmog = 20 + b,

3[,eCb d - PAaCCTOSAHUE OT METM3a KPENIeHMA HAacTMUA K NPOroHy A0 ero CTeHKM;

b - WUMpPMHA NOJIKM NPOroHa, COeAMHEHHOM C HACTU/IOM.

A.3 lNpoeKTMpoBaHuMe 34aHUIN C y4eToM Anadparmbl XKEeCTKOCTU 13 FOPPMUPOBAHHOIO INCTA

A.3.1 Obuwme NonoKeHus

A.3.1.1 B HacTosiWweM nogpasaene pacCMaTpMBaeTCA B3aMMOAeNCcTBUE MeXAY KOHCTPYKTUBHbIMMU
3NeMeHTaMM W HaCcTMAOM, PabOoTAOWMMM COBMECTHO KaK 4acT KOMOMHWMPOBAHHOM KOHCTPYKLUMU.
TpeboBaHMA HacToAWEro Nogpasaena OTHOCATCS TONIbKO K Anadparmam, U3roTOBNEHHbIM U3 CTanu.

A.3.1.2 Ounadparmbl moryt ObiTb 06pa3oBaHbl M3 FOPPUPOBAHHONO /IUCTA, NPUMEHAEMOrO B
NMOKPbITUW, CTEHOBOM OrPaXKAeHUN UK NepekpbITUAX. OHM TaKkKe MOryT ObiTb 06pa3oBaHbl B CTEHAX MK
MOKPbITUAX U3 KacCEeTHbIX Npodunen.

A.3.2 Pabota amnadparmol

A.3.2.1 B pacyeTe HeObBXOAMMO Yy4uTbIBaTb, YTO, BCAEACTBME CBOEN CABUIOBOW MKECTKOCTU U
NPOYHOCTU, Anadparmbl U3 HACTUAA NOKPBITUIA, NEPEKPLITUN UK OBLIMBKM CTEHbI YBEANYMBALOT OOLLYIO
YKECTKOCTb M MPOYHOCTb KapKaca.

A.3.2.2 TIOKpbLITUA M NEPEKPbLITUA PACCMATPUBAIOT KaK HanKM-CTEHKW, pPacrnofioKeHHble NO BCeit
ONVHE 3[4aHuWsA, BOCMPUHMMALOLLME TOPU3OHTA/IbHbIE MOMEpPeYHble HarpyskuM B CBOEW MAOCKOCTU U
nepegatowme WX Ha TOpubl WANM MNPOMEXKYTOUYHble CBA3eBble pambl. MeTananyeckuit Hactun
paccMaTpmMBalOT KaK CTeHKY 6anKku, BOCMPUHUMAIOLWLYIO CABMUraloliMe nonepeyHble Harpysku B ee
MAOCKOCTM, 3@ KpaeBble 3/1EMEHTbl - KaK nosAca 6asku, BOCNPUHMMAIOLME OCEBble pacTArMBatome u
CKUMatowwme ycunus (cm. pucyHkn A1 n A.2).

A.3.2.3 NpAamoyrosibHble CTEHOBbIE MAHE/IN PAaCCMATPMBAOT YNPOLLEHHO - KaK CBA3EBble CUCTEMDI,
paboTatoume B KauecTse Anadparmbl U BOCIPUHUMAIOLLNE YCUAMA B CBOEN MJIOCKOCTM.

A.3.3 Ycnosus npumeHeHUs roppupoBaHHOrO IMCTa B KayecTBe gMadparmbl *KeCTKOCTH

A.3.3.1 PacyeT ¢ yyeTom paboTbl gnadparmbl, ABAAIOLWENCS COCTABHOMN YacTbiO HECYLLLEro KapKaca,
NCMO/b3YHOT TO/IbKO NPU CAEAYIOLLNX YCIOBUAX:

- rodpuMpoBaHHbIN NNCT Kpome obecneyeHUa CBOEN OCHOBHOW GYHKUMKM [O0MKeH o0bnagatb
A0CTaTOYHOW CABUIOBOM ECTKOCTbLO, YTOObI NPENATCTBOBATL NEPEMELLEHNAM KOHCTPYKLMIA B NJIOCKOCTH
HacTuNa;

- Amnadparmbl OO/MKHbI UMETb NMPOAO/bHbIE KpPaeBble 3/1eMEeHTbl, BOCMPUHMMAIOLLME YCUANA B
noscax, BO3HMKatowlwme npu pabote agnadparmol;

- ycuaua oT Auvadparm NOKpbITUIA U NEPEKPbITUIA NepeaatoTca K GyHAaMeHTam Yepes CBA3eBble
pambl, Apyrve anadparmbl UAN SPYTMMU MeTO4aMM, NPENATCTBYOWMMM CMELLEHUIO paMm;

- Hecywasa cnocobHOCTb COeAMHEHWN AOMXKHA COOTBETCTBOBATL YCWAMAM, Mepenatowumca oT
Anadparmol Ha OCHOBHOWM CTaNbHOM KapKac U 06beMHAWMM HAaCTUA C KPaeBbIMU 31EMEHTAMMK ANA
paboTbl B KauecTse NOACOB;

- roppMpPOBaHHbIA INCT PACCMATPMBAETCA KaK HeoTbemlemMas KOHCTPYKTMBHAs YacTb KapKaca,
KOTOpas He MOXKeT ObITb yaaneHa 6e3 HagnexKallen KomneHcauuuy;

- B MPOEKTE, BKAIOYAIOLLEM PaCYETbl M YePTEXKM, AOKHO BbITb 06A3aTENbHO OTMEYEHO, YTO 34aHKe
3aMPOEKTMPOBAHO C y4eTOM PaboTbl guadparmbl *KECTKOCTH;

- BN5 HAcTUAa, rodppbl KOTOPOro OPUEHTUPOBAHbI BAOIb MOKPbITUSA, YCUIUA B NOACAX, BO3HMKatOLWMeE
npu pabote anadparmbl, MOryT ObITb BOCMIPUHATHI CAMUM HAaCTUIOM;

- CABWUIOBasA XEeCTKOCTb He 3aBWCUT OT HanpasiaeHWa AEWCTBUSA caBuratowein cunbl (BAOAb WK
nonepekx roppos);

- NonepeyHan HarpysKka He BAMAET Ha CABUIOBYIO KECTKOCTb HACTUAa.



()

(a)

a - HacTuA; b - 30Ha caBura B HaCctune,
C - yCUnuna B NoACax KPaeBbIX 3/1EMEHTOB

PucyHoK A.2 - PaboTa gnadparmbl B 34aHNN C NJIOCKMM NOKPbITUEM

A.3.3.2 PacyeT ¢ yyeTom paboTbl BepTUKa/NbHbIX Anadparm XHKeCTKOCTU UCMONb3YETCs, Npexae
BCEro, AN1A HEBbICOKUX 34aHUI NN ANA NePeKpbITUA U GacaoB BbICOKMX KapKaCHbIX 34aHMUIA.

A.3.3.3 [inacdparmbl peKoMeHZYEeTCA UCNob30BaTb 415 BOCNPUATUSA BETPOBBIX, CHETOBbIX U APYruX
Harpysok, nepegarmowmxca HenocpeacTBEHHO 4yepe3 HacTua. OHWM TaKXKe MOryT MCNOAb30BaTbCA ANA
BOCMPUATUA HEBObLUMX MOABUMKHbBIX HArpy3oK, TaKMX KaK TOPMO3HbIE YCUAWUA OT JIErKMX NOABECHbIX
KPaHOB MM MOABEMHUKOB Ha MOHOpPE/IbCaX, HO He MOTYT MPUMEHATLCA AN BOCMPUATUA ANNTENbHbIX
BHELIHMX Harpy3oK, TakKMX KaK HarpysKka ot 060pya0BaHMA N MOCTOBbIX KPaHOB.

-

¥

(b)

o

(d)

4 M a)

a - HacTUA; b - yCUNUA B NosAcax KpaeBblX 3/1€EMEHTOB;
C - 30Ha caBura B Hactune; d - 3aTAXKKa, Tpebyeman
A9 BOCMPUATUA YCUAUIA OT KPOBEIbHOTO MOKPbITUS

PucyHok A.3 - PaboTa anacdparmbl B 34aHUK
C ABYXCKaTHOM KpoB/el

A.3.4 nadparmbl N3 cTaNbHOro roppMpoBaHHOro nCTa

A.3.4.1 B guadparme 13 roppmMpoBaHHOro nmcTa (pucyHok A.3) oba Topua IMCTOB A0/MKHbI ObITb
3aKpenJsieHbl Ha OMOPHbIX 3/IeMEeHTax CaMOHape3alLWUMN BUHTaMK, Atobenamu, ceapkon, bontamm nam
APYTMMU TUNamn KpenneHunin. CoeamHeHUs Ao0NXHbl paboTaTb 6e3 0TKasa, He BblAEPrMBaTLCA UM He
cpe3aTtbCsA A0 pa3pylleHus HacTuaa. Bce TUMbl KpenieHWi cnepyeT yCTaHaBAMBaTb HEMOCPEACTBEHHO
yepes HaCTUA B OMNOPHbIN 31eMeHT, Hanpumep, yepe3 rodppbl roPppPUPOBaAHHBLIX JNCTOB, €CAN He
npeaycMoTpeHbl cnelmanbHble Mepbl No obecneyeHunto apPeKTUBHOM Nepesayumn ycuamn, onpegenaembix
pacyeTom.

A.3.4.2 Basiky MOXHO paccMaTpMBaTb KaK HEMPEPbLIBHO pacKkpenieHHyo oT 6OKOBOro cMelleHus B
NIOCKOCTM HacTUAa, ecnmn rodppuUpoBaHHbIN IUCT (C TpaneuenaanbHbiMU roppammn) CoOeAnHEH CO CHKaTOM
nonKon 6asiku 1 BbINOJIHAETCA ceaytollee ycnosue popmy/bl, TO:

2
T

2
Sz E1, 74 0L+ ELZ0.255 |2,

roe S - CcABWroBas KeCTKOCTb (Ha eauHMuy AnuHbl 6anku), obecrnedyeHHasa KpenaeHwem
rodpupoBaHHOro IMCTa K 6asike B KaXKaoi BoNHe, Npu aedopmaumm 6anKM B NNOCKOCTM HAaCTUAA;



I; - MOMEHT MHEepLUMM NOMNEepPeYHOro ce4yeHMa OTHOCUTENbHO BTOPOCTEMNEHHOM OCU NnonepeyHoro
ceyeHna (M3 NNOCKOCTU Banku);

L - apnnHa 6anku;

h - BbicoTa banku.

Ecan roppupoBaHHbIM NUCT NpUKpensieH K banke yepes BOJIHY, COBUIOBYIO XECTKOCTb creayeT
NPUHMMaTbL paBHol 0,28.

MpumeyaHue - Popmyny (A.17) gonycKaeTcsa TaKKe UCNOb30BaTb NpY onpeaeneHnmn nonepeyHom
YCTOMUYMBOCTUN NONOK BasKK, COeAMHEHHbIX C APYTMMMW TUNAaMKU HAacTMNA, @ HE TOIbKO € TpaneuenaanbHbiM
NPOPUANPOBAHHBIM HACTUAOM, MPW YCAOBUW, YTO UX coeAMHeHMA O0BOCHOBaHblI COOTBETCTBYHOLIUM
pacyeTom.

A.3.4.3 TMpoaonbHble CTbIKM MeXAy COCeAHMMWU JINCTaMWU CAedyeT BbINOJIHATbL Ha 3aKaenkax,
CaMOHape3aloLLMX BUHTAX, TOYEYHOMN CBApKe UAM Ha APYrMX BUAAX KpensieHui, KoTopble paboTatoT 6e3
0TKa3a, He BbIAEPIrMBAOTCA UM He CpPe3atoTca A0 pPaspylweHuAa Hactuna. Lar Takux KpenneHui He
DOMKeH npesbiwatb 500 mm.

A.3.4.4 PaccTtofHMA OT KpenjaeHui Bcex TUMOB A0 KpaeB W TOPLOB JIMCTOB AO0/XHblI ObiTb
A0CTaTOYHbIMU A8 NPeAOoTBPaALLEHNA NPEXAEBPEMEHHOMO NPOPbIBA KPOMKKU HAcTUA.

A.3.4.5 [lonycKatotca 6e3 cneumanbHOro pacyeta HebosibliMe MPOM3BOJIbHO PaCNONOXKEHHbIE
OTBEPCTUA, PACMNO/IOKEHHbIE C CYMMApHOM naowaabto He 6onee 3% nepekpbiBaeMoW Naowaan npu
YCNOBMU, 4YTO ObLLee pacyeTHOe KO/AMYECTBO KpenseHui coxpaHsetcs. OTBepcTUs, 3aHMMatowme
naowaab 0 15% nepekpbiBaemol naowaaun (naowagm noBepxHOCTU Auadparmbl, yYUTbiBaeMon B
pacyeTe), pasMeLLaloT COrIaCcHO AEeTasibHbIM pacyeTam. YUYacTKu ¢ 601blWMMM NpoeMamMu A0MKHbI ObiTb
pasgenieHbl Ha MEHbLUME YYACTKK, Kaxkabll U3 KOTOpbIX paboTaeT Kak aAvadparma.

A.3.4.6 Hecywyto cnocobHocTb amadparmbl Ha CABUM ONpenenaroT MUHUMAJbHBbIM 3HaYeHUEM
npeaesbHON MPOYHOCTU MPOAO/bHBIX CTbIKOB WM KPenieHWit HacTuia Ha onopax, NnapannenbHbiX
roppam, unmn ana gnacdparm, 3aKpenneHHbIX TO/IbKO Ha NPOAO/bHbLIX KPAaeBbIX 3/1IEMEHTAxX, KpenaeHui
JIUCTOB Ha Topuax (pucyHok A.4). PacyeTHas Hecyllas cnocobHocTb Avadparmbl Ha CABUI AO0/KHA
NpeBbIWaTb 3TOT MUHUMYM HE MeHee YeM Ha:

- 40% - nNpwn paspyweHUn KpenseHUH NUCTOB K MPOroHam OT COBMECTHOIo AeWCTBUS COBWUra U
BETPOBOro OTCOCa;

- 25% - npw ntoboin apyroit popme paspyLleHus.

a - 6ankKa; b - NPOroH; ¢ - cBA3b CABUTa;
d - KpenaeHue HacTUNa K CBA3W CABUra; € - NPOTroH;
f - KpenneHue HacTUNa K MPOTOHY; g - KpenaeHue
JINCTOB HAacTUNA MeXKay cobon

PucyHok A.4 - KOHCTPYKUMA OTAE/IbHOM NaHenu

A.3.4.7 TodbpmpoBaHHble ANCTbI, KOTOPble 06pa3ytoT Anadparmbl, AONKHbI ObITb NPeaBapPUTE/IbHO
paccunTaHbl Ha M3rnMb. YTobbl UCKAOYNTD CHUMXKEHME HecyLen cnocobHOCTM HacTuaa Ha u3rnb npu ero
ofHOBpeMeHHOM paboTe Kak Auvadparmbl, creayeT yunuTbiBaTb, YTO HANPAXKEHWUA B HAacTUAe, npu paboTe



ero B KayecTse gmadparmbl eCTKOCTU, He A0/XKHbI NPeBbIWaTh O,25Ryn /j/m .

A.3.5 lnadparmbl U3 KacceTHbIx npodunen

A.3.5.1 KacceTHbie npoduan, ucnosblyembie Ans obpasoBaHusA guadparm, AO/BKHbI MMETb
LUMPOKME NOJIKM NOBbILLEHHOMN }KECTKOCTMU.

A.3.5.2 KacceTHble npodunm B gnadparmax cnegyet CoeanHATb mexay cobon no nNpoaosibHbiM
Kpaam yepes CTEeHKU meTM3amMu (06blMHO C MOMOLLBIO 3aK/AEMNOK) C LWarom KpenneHun es <= 300 mm,
PacnoNOXeHHbIX Ha PAcCTOAHUN e, <= 30 MM OT LLMPOKOW MOJIKMN (PUCYHOK A.5).

A.3.5.3 [ina TouyHOM oueHKnN aedopmaumm (nepekocos), 0byCNOBAEHHbIX METM3aMU, A0MYyCKaeTcs
MCNOMb30BaTb  METOAWMKY, aHANOTUYHYIO  MPUHATON  ANs  NPOOUAMPOBAHHBLIX  HACTUAOB  C
TpaneumMeBUAHbIMU roppamu.

A.3.5.4 Cpsuratowas cuna 1, OT pacueTHbIX Harpy3oKk B NpeaenbHOM CTaguu He AO/KHA

npeeblWaTh TV,R , Bblunciaemoe no popmyne

T, =8,43E{/1,(¢/b,) , (A18)

rae lo - MOMEHT MHEPLIMM LIMPOKOKN NONKN OTHOCUTE/IbHO COBCTBEHHOM OCY;
b, - 06Wan WNpPKUHa LWMPOKOKN MOKN.

A3.5.5 Cpsuraowas cuna I, OT HOPMaTWBHBIX Harpy3oK He [O/MKHA NpesbiwaTh T‘,,C,

BbluMcanemoe no popmyne

T,.=S,/375, (A.19)

rae S - CABUTroBana XeCTKOoCTb AnaPparmbl Ha eaAnHU JINHbI, BblYUCNAEMaA NO popmyne
v

B aKpr
, = —es (b "y ) , (A.20)

rae L - obwan AnnHa AMadpparmbl (B HanpaBAEHUM NPOeTa KacceTHbIX Npoduneii);
b - 06was wupuHa guadpparmbl (b = Ebp);

bp - WnpuHa npoduns;

a, - koadduument skectkoctn, o, = 0,8;

€s - PacCTOsHNE MeXKay MeTu3amMu (PUCYHOK A.5).

PucyHok A.5 - PacnonoxeHne meTn30B B MPOAO/IbHOM CTbIKe



MpunoxerHue b
(obnasaTenbHoe)

ONPEAENEHWNE 3POEKTUBHOW LUMPUHbBI CYATbBIX SIEMEHTOB }KECTKOCTU

6.1 Nopsagok onpeaeneHna 3GpPeKTUBHOM LWIMPUHBI CHKaATbIX MONOK C PeBPOM KecTKoCTU B BUAE
oTtrmba

MopAagok onpeaeneHns 3dGeKTUBHOMN LMPUHDBI CKaTbIX NOJIOK C PebPOM ¥KecTKoCcTH B Buae oTrmba,
NoNIHOE ceyeHne KOTOPbIX NpUBeAEHO Ha pUcyHKe b.1, Jo/1XKeH coaepskaTb cneaytolme 3Tanbl:

sTtan |. OnpeaenAT HavanbHoe 3pPeKTUBHOE ceveHMe 3EeMEHTa }KEeCTKOCTU C UCMOb30BaHNEM
3 HEKTUBHOM LIMPUHDI, B NPeANON0XKEHUM, YTO PeBPO KECTKO NOAKPENAAET CKaTyHo NOAKY Npoduns npu

K =00 1 HanpaxeHua B NonKke paBHbI pacyeTHOMY CONPOTUBAEHUIO O, = Ry (cm. pucyHok b.2).

C; 'I- bp |

PucyHoK B.1 - Cxema No/IHOro ceyeHus Nosku
C pebpoMm KecTKocTh

OPPEKTUBHYIO LMPUHY MOKK, NPUMbIKAIOLLEN K pebpy, onpeaenstot no ¢opmyne be2 =0, 5pbp
B cooTBeTcTBUM C 7.3.

3ddeKTMBHYIO WNPUHY pebpa no Cop = ,Obp,C ,Fae O onpegenatT no 7.3 c yuetom KoadpduumeHTa

noTepu yCTOMYMBOCTH ka :

k. =0,5,ecnn bi <0,35;(5.1)

p

2

=035 | eom 0,35<c/b, <0,60.

p

k,=0,5+0,83-3

el

PucyHok b.2 - Cxema K atany |

sTan Il. MepBbIM Warom onpeAenaloT KPUTUYECKOe HanpseHue O NOTepU YCTOWYMBOCTM

KpaeBoro oTrnba B ynpyroi ctaguu no popmyne



2 JKEl,

O,,=———» (b.2
cr,s A ( )

N

P Ef 1
(S W R RN TS

Is - MOMEHT MHepuunmn 3ddeKTUBHOro ceveHma otrmba, onpeneneHHbii No sadPeKTUBHOM NaoLaan
As, OTHOCUTENIbHO LEHTPaNbHOM OcK a-a 3G PEKTUBHOIO NONEPEYHOro ceveHmn (CM. pUcyHoK b.3).

PucyHok Bb.3 - Cxema K atany Il
BTopbim warom onpenenatoT Ko3GPUUMEHT CHUKEHMA Hecyllel cnocobHocTn Y, BCneacTsne
notepu yctonumeoctu Gopmbl cedeHuns pebpa (naockana ¢popma noTepm yCTOMUMBOCTU KPAaeBOTro 3/1eMeHTa

YKECTKOCTH), NCNOb3yA HayaNbHOE 3GPEKTUBHOE NOMNEPEUYHOE CeYEHNE IIEMEHTA KECTKOCTU U Hanuume
HenpepbIBHOM YNpyronoaatanBoi onopbl (PUCYHOK b.4).

2, =10, ecnn /Td <0,65; (5.3)

7, =1,47-0,7232,, ecnn 0,65< 4, <1,38; (5.4)

0,66 —
Xa= T ,ecm A, 21,38, (b.5)

d
rge /1d =
spgecb O, - KpUTUYecKoe HanpsaxeHue B ynpyrom craguu p[na 31eMeHTOB MKEeCTKOCTH,

yCTaHaBmBaeTca B 7.3.
Ry _L
Hrepayns 1

PucyHok B.4 - Cxema K atany |l c yuetom ¥,

atan lll. YTouHAOT KO3QPUUMEHT CHUIKEHUS Hecylen CcrnocobHOCTU BCAeACTBUE MNOTepU
YCTOMUYMBOCTU GOPMbI CEYEHUSA OCYLLECTBAAIOT UTEPALMOHHLIM pacyeTom, NosTopAtoT atanbl | u Il (cm.
pucyHok B.5).



R ]
T

Hrepaynr n

PucyHok B.5 - Cxema K atany lll

MpuHMmatoT apPeKTMBHOE NoNepeyHoe cevyeHme pebpa *KeCTKOCTM pasmepamm by U Cef M TONLLMHOWN

tred, YMEHbLLEHHOW B COOTBETCTBUM C ¥ ; (pUCYHOK B.6).

Ry

Ry
u—j

i — bc:,n

cel' o

PucyHok B.6 - OKoHYaTenbHOE ceyeHmne noaKku

6.2 MopagoKk onpeaeneHns 3¢GpGEKTUBHON LWIMPUHBI CKaTbIX NOJOK C MPOMEXKYTOYHbIM pebpom
YKECTKOCTH

Mopaaok onpeaeneHnsa adpPeKTUBHOM LWMPUHDBI CXKATbIX MOJIOK C pebpOoM KeCcTKOCTU B BUae oTrnba,
NoJIHOEe ceYeHne KOTOPbIX NPUBEAEHO HA PUCYHKe B.7, fomKeH coaepykaTb caeayowme 3Tanbl:

+— bm—b B o—»

PucyHok B.7 - Cxema NosIHOTO cevyeHua NoJIKN (CTEHKN)

atan |. HayanbHble 3HaYeHUA 3PPEKTUBHOM WMPUHDI be1 U bez ONPEAENstoT B NPeAnoN0XKEHUN, YTO
pebpo KEeCTKO MOAKpenaAeT cxaTylo nosky npoduna npu K =00 u HanpaxeHWA B MOAKe paBHbI

pacyeTHOMy CONpPoTUBAEHUO O, = Ry (pucyHoK B.8).

3 PEKTMBHYIO LWUMPUHY NOSKKU, NPUMBbIKaIOLWWEN K pebpy, be1 1 be; onpeaenstoT B cooTBeTcTBUMM C 7.3.

i
T
— bl,ei = ﬂ 4= bZ.EI? be—

PucyHoK b.8 - Cxema K atany |.

SddeKTnBHbIE WMPUHBI NOAKK NpK O, = R

om y

stan Il. Kputuueckoe Hanpsxenue O . NOTepU YCTONYMBOCTU MPOMENKYTOUYHOrO 3/71€MeHTa

N



ecTKocTh ¢ 3ddekTMBHON naowaabto As (pucyHok B.9), yctaHOBNeHHOM B aTane |, BbIUMCAAOT MO
dopmyne

2. JKEI
O-cr,s = A—’ (56)

s

rae K - YKecTkoCTb CBA3M Ha eaunHunuy ONnHbI, BbldNCAEMAA NO d)opmyne

(b +b,) E
K==
4b7b; (1-v7)

Is - MOMeHT nHepumumn 3¢ deKTUBHOro ceveHns oTrnba, onpeaeneHHbln no apdeKTMBHOM Naowaan
A; OTHOCUTE/IbHO LEHTPaJIbHOM OcK a-a 3PPEKTUBHOIO NONEPEYHOro cevyeHus (cm. pUcyHoK B.9).

TTITITHTIT
UCI.S
INRNTNBTNNT

K

PucyHok B.9 - Cxema K atany Il

stan Ill. OnpepenaoT KoadPULMEHT CHMKEHMA Hecyllelt cnocobHoCTM Y, BCNeACTBME MOTepu

ycTonumBoctT ¢opmbl cevyeHUss pebpa. CHUMKEHHYIO MPOYHOCTb }(dRy ONA 3/1eMeHTa YKeCTKOCTU C
apdekTMBHOM naowaablo As YYUTbIBAOT YMEHbLUEHUEM TOLWMHbI pebpa KEeCTKOCTU CHUMKALWMM

KO3PPULMEHTOM ¥ ,; , YMHOXEHHbIM Ha t (cM. pucyHoK b.10).

X
mommm (0]
|
1A a
Hmepayur 1 K

PucyHok b.10 - Cxema K atany llI

atan IV (pucyHok B6.11). MoBTopsAtOT pacyeT B caeaytowem npnubanxKeHnmn, HaumHasa ¢ atana l. Pacuer

9bPEKTUBHOW LUMPUHBI NPOBOAAT C YMEHbLUEHHbIM CUMAIOLWMM HanpsaxkeHnem O, = )(dRy c ¥, u3

npe,a,bl,qyu.l,eﬁl nTepaumn 0o Tex nop, NOKa He BbIMNONIHAKOT Cceayloulne ycnosua: Zd,n ~ Zd (n-1) HO

Xan S Xa(n1)-

ARy
(T ®
s :
Ymepayur 1 K

PucyHok B.11 - Cxema K atany IV



OKoHYaTenbHO NPMHUMAIOT 3PPEKTUBHOE MONEPEYHOE CEYEHME CHKATOW MOAKU NPOPUNA C biea,

b2,e1 M yMEHbBLIEHHOMN TONWMHOM Pebpa KECTKOCTU treq, COOTBETCTBYIOWEN F,;, (CM. pyUCyHOK B.12).

By

N RS ERRED

Ry
X
Tr ‘ bi,e?.n% bZ.el.n "_ﬂ
red

PucyHoK B.12 - OKOHYaTeIbHOE pacyeTHOe ceYeHne NoJKM

MpunoxeHue B
(cnpaBoyHoe)

KO3®®UUMEHTbI BBAUMOAENCTBUA k; B ®OPMYJIAX B3AUMOENCTBMUA
ANA CEYEHUIN, NOABEPXEHHbLIX AE®OPMALIMAM KPYYEHWUA

Tabnnua B.1

KoaddumumneHTbl B3aumoaenctama ki

KoaddumumeHTnbl Ynpyrve cBoimncTBa NonepeyHoro
o u'v Py b BcnomoraTenbHble 0603HaYeHUs:
B3aMMOAENCTBUA ceyeHusn, Knacc 4
y7]
K C ,me,LT ) )}v
w 1-—— N
cr,x B Ncr,x
:le - N
C ’Lly l_wx N
m’y
kyz 1_ N cr,x
Ncr,y
My
k C ,me,LT : N
zy 1_ N
cr.x B Ncr,y
/’ly - N
C ﬂy 1_¢x
ky; my 1 cr,y
NCV,y

Tabnnua B.2

KoadppuumeHT Cp o NEpexoaa K SKBUBANIEHTHOM
NPAMOYrobHOM 3Mtope MOMEHTOB



Onopa MOMEHTOB

Cm,i,O

S R —— R

—lgyz]

C, .0 =0,79+0,21y, +0,36(y, —0,33)Ni

cr,i

KoHcynbTaHTlAlOC: NpumeYyaHme.
O603HayeHMA faHbl B COOTBETCTBUM C OOULMANBbHBIM TEKCTOM LOKYMEHTA.

K. A $me
S~

v’

: "

~ P’EL|f| | N
S VA i

rae Mieq(z) - MakcMmanbHbIi MOMeHT My unn M,;
|fz] - MakcMmanbHbIM NporMb anemeHTa No ero AanHe

C, ., =1-0,18 -
C,,=1-0,03

KoadpdunumeHTol B3anmoaenctamsa ki B bopmynax B3anmoaeincrema
ONA CeYEHUNN, He YYBCTBUTE/bHBIX K AedopMaumnaM KpydeHus

Tabnnua B.3

KoadduumeHTbl B3aumoaencramsa ki ANa ceyeHui,
He YYBCTBUTE/IbHbIX K AedopMaLnam KpydeHuns

Koadouuy,
MUeHTbI Tun .
Ynpyrue cBoMCTBa NONEPEYHOro ce4yeHua Knacc 3, knacc 4
B3aMMOJ, | Cce4yeHuA
encTemA
= N N
» C,.:|1+0,64, - ————|<C, | 1+0,6-
waef Ry ¢erf y
P [ByTaBspbl P
X NpsMoyronb >
Ky HblE 0,8k
3aMKHYTblE
= N N
Ky C,, | 1+0,64 -———|<C, -|1+0,6-
Py AEf Ry Py Aef Ry

Tabavua B.4

KoadduumneHTol B3aumoaencramsa ki ANna ceyeHui,



YYBCTBUTENbHbIX K AedOPMaLMUAM KpyueHus

Koadouy,
NeHTbI .
Ynpyrue cBOMCTBa NONepPeyYHOro cevyeHna Knacc 3, knacc 4
B3aumon,
encreuns
Kok ky, 13 Tabamnubl B.1
Ky ky; n3 Tabnnupl B.1

KoHcynbTaHTIAOC: NpyMeYaHme.
HepaBeHCTBO AaHO B COOTBETCTBMM C 0OULMAIbHBIM TEKCTOM AOKYMEHTA.

0,052, N 0,054, N

kyx - : > 1- .
’ (C,ur —0.25) @, 4R, (C,ir—0.25) @, 4,R,

¢ ¢

kyy kyy n3 Tabnunubl B.1




KoadpdpurumneHTbl C, Nepexosa K 3KBMBANIEHTHOM
NPAMOYro/bHOM 3Mtope MOMEHTOB

Cm,x, Cm,y n Cm,LT

0,9 wan Cpy =0,9.

KoapdmumneHT Cn

M3rnb oTHOCUTENIbHO OCK

Sntopa MOMEHTOB MpaHuubI
PacnpepeneHHas Harpyska CocpepoToyeHHan Harpyska
v R o —-1<y <1 0,6+0,4y >0,4
0<a, <1 | —1<y<l1 0,2+0,8a, >0,4 0,2+0,8a, >0,4
I A 0<y<l1 0,1-0,8¢, > 0,4 —0,8¢c, > 0,4
p, = MM, —1£0£3<0
~1<wy<0 | 01 (l-a,)-0,8a,>0,4 0,2(-e,)—0,8c, > 0,4
0<a, <1 | —-1<y<I 0,95+0,05¢, 0,90+0,10c,
i, PLL
; I_EL ' 0<y<l1 0,95+0,05¢, 0,90+0,10¢,
iy, MM —lﬁah <O
~1<y<0 | 0,95+0,05¢, (1+2y) 0,90-0,10e, -(1+2y)
MpumeyvaHua

1 lns s3nemeHTOB, NoABEPKEHHbIX NOTepe yCTOMUMBOCTU, KO3dduLumeHTbl Crp Cneayet NPUHNMATh COOTBETCTBEHHO Crx =

2 Cmyx, Cmy W Cmu7 CNeayeT onpeaensiTb B COOTBETCTBMM C 3MIOPON M3rMbaloLLEero MOMEHTa MeXAY COOTBETCTBYHOLMMM
TOYKaMM pacKkpenaeHus ciegyowmm obpasom:

Hanpas/ieHWe packpenaeHuna

Tabnuua B.5



Cmx X-X y-y
Cmy y-y X-X

Cm, LT

Mpunoxenune I
(cnpaBouHoe)

ONPEAENEHUE KPUTUYECKOTO MOMEHTA NMOTEPU YCTONYUBOCTM
NJIOCKOMN ®OPMbIl U3rMEBA B YIPYTOW CTAAUN

[na cevyeHnit, CUMMETPUYHbIX B NJIOCKOCTU AEACTBMA MOMEHTA, KPUTUUYECKMII MOMEHT MOTEepPU YCTOMYMBOCTU NAOCKOM Gopmbl M3rMba B ynpyroi ctaauu, B
3aBMCMMOCTM OT PacYeTHOM CXeMbl M CXEMbI AEMNCTBMA HArpy3oK, B 06LeM BUAE BbIYUCAAIOT No popmyne

51 || (kY kL) GI "
MUZCI(;Z];—L)); k_y ZZ_W+(y7Z_2)TT+(C2yg_C3y1)2 _(Czyg_c3yj) > (1)
y y

w yx

KoHcynbTaHTlAlOC: NpymeyaHme.
O603HayeHMA faHbl B COOTBETCTBUM C ODULMANBbHBIM TEKCTOM OKYMEHTA.

roe It - MOMEHT MHepLUMM Npu cBOBOAHOM KpydYeHUu;
lw - CEKTOPMAbHbBIA MOMEHT MHEPLUMU MOJTHOTO CEYEHUS;
ly - MOMEHT MHEPLMU MOSIHOTO CEYEHUS;

L - HepackpenieHHan aAanHa 6anku;
C1, G5, G5 - KO3 OUUMEHTDI, 3aBUCALLME OT GOPMbI NPUNOKEHUA HArPY3KM U YCNA0BUIA 3aKpenneHuid 6anoK Ha LWapHUPHbIX 0Nopax, NpPeacTaB/eHHble B Tabanuax

r.1wmr.2, apyr1ue BapuaHTbl 3aKpPENIeHMIt MOTyT 6bITb NPEACTaBAEHbI C MOMOLLBIO KO3OPUUMEHTOB ki U ky;



kx, kw - KoapoduumeHTol 3GPEKTUBHOM AJIMHDBI, 3aBUCALLME OT YC/IOBMI 3aKpenneHus TOPLEBbIX CeYeHWUM, ky 3aBUCUT OT NOBOPOTA TOPLEBbLIX CEYEHUM
OTHOCUTENbHO Hosiee cnaboii ocu y-y, a KOIPPUUMEHT ki, XapaKTepu3yeT orpaHUYeHne gennaHaumi cederma. KoadpodumumeHTbl ycTaHasaueatoT B npegenax ot 0,5 -
npu orpaHnYeHHbIx gedopmaumax go 1,0 - npu ceobogHbIx gedopmaumsax. B cnyvae cBoboaHbix Aedbopmaupii Ha 04HOM KOHLLE BafKM U OrpaHUYEHHbIX HA OPYTOM,
3HayeHue KoapPUUMEHTOB NPMHMMALOT paBHbIm 0,7. [lonyckaeTca NPUHUMATDL 3HaveHus ky = ky, = 1,0;

Vg = (Va - ¥s) - Ya W Ys ABAAIOTCS ¥ KOOPAMHATAMM TOYKM NPUIOKEHUA HArPy3KM U LEHTPa KpydeHusa. KoopanHaTbl NOOXKUTE IbHbI, €C/IM HAaXOAATCA B CHKATOM
4acTu CeYeHUn N OTpuLLaTE IbHbI B PaCTAHYTOM;

=y —10,5] (x> +*)| L |a4 i ;
yj - ys 9 A X y I_ - NapameTp, OoTpa*Kaklownmn cteneHb aCUMMETPUN NonepeyHOro ce4eHnAa OTHOCUTENNIbHO OCU X-X, PaBHbIN HYNIO ONA

X

ceyeHui 6al'IOK, CUMMETPUYHbIX OTHOCUTENIBHO obenx oceir. I'Iaparv\eTp nonoxXuteneH, Koraa HanpAaxeHna B ce4eHM C MaKCUMaJibHbIM VI3FVI6aIOLLI,VIM MOMEHTOM
MOIKM U C BOJIbLLIMM MOMEHTOM UHepUunn OTHOCUTE/ZIbHO OCU Y-y ABNAIKOTCA CHUMAOLWLMMMN.

Tabnuua .1

KoadduumneHTsl Ci m C3 ana 6anok ¢ MOMEHTaMM Ha onopax

c
o | Snopsmoneen | k|G
Vis ;>0
W=x+1| 1,0 | 1,00 1,000
J } } 0,5 | 1,05 1,019
N ot ¥ =43/4| 1,0 | 1,14 1,000
(5 Z} T 05 | 1,19 1,017
¥=x+1/2| 1,0 | 1,31 1,000
HWWWI 05 | 1,37 1,000




W=41/4| 1,0 | 1,52 1,000
¥Y=0| 1,0 | 1,77 1,000
W=_1/4| 1,0 | 2,06 1,000 0,850
Wﬂﬁm 05 | 2,15 1,000 0,650
=L
Y=-1/2| 10 | 2,35 1,000 1,3-1,2y,
mmw 05 | 242 0,950 0,77y,
Y=-3/4| 19 | 260 1,000 0,55y,
ﬂ\m\‘\ 0,5 | 2,45 0,850 0,33y,
VY=-1| 10 | 260 -, -,
H\MW 0,5 | 2,45 0,125—0,7lﬂf 0,125—0,7lﬂf

MpumeyaHue - ina 6anok ¢ MomeHTaMu Ha onopax Cxg = 0; l//f =

_ If,c _If,p

If,c+[f,p

roe lf,c n /f,p - MOMEHTbI MHEPUUN CHATbIX N PACTAHYTbIX NOJIOK OTHOCUTE/IbHO cnaboli ocu y-y. Korga




/EI ,
— —G[” <10, ¢, ponweH 6biTb pasaeneH Ha 1,05, Ho BbiTb He MeHee 1,0.
T

Tabnuua .2

Koaddpuumentsi C;, C; u C3 ansa 6anokK ¢ nsrmbatouleit Harpyskom

Harpysku v rpaHuyHble

yenosms Sntopbl MOMEHTOB k, G G G

P 1,0 | 1,127 | 0,454 | 0,525

HEEEREN
X % I

0,5 0,970 | 0,360 | 0,438

1,0 | 1,348 | 0,630 | 0,411

| Q@

0,5 1,050 | 0,480 | 0,338

i 1,0 | 1,040 | 0,420 | 0,562

ng d |d dgF 0,5 0,950 | 0,310 | 0,539
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